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To 


His Excellenoy John Campbell, Earl of Aberdeen, Lord Lieutenant- 
General and General Governor of Ireland, 


May it please Your Excellency, 


I am directed by the Vice-President to submit to Your 
Excellency the Report on the Sea and Inland Fisheries of Ireland 
for the year 1906, Part II., Scientific Investigations. 

I have the honour to remain, 

Your Excellency’s faithful Servant, 


T. P. GILL 

Secretary. 


Department op Agriculture anu 

Technical Instruction for Ireland, 
Upper Merrion street, 

Dublin, 8i/i April , 1S09. 


Dublin Castle, 

13<7/, April, 1909. 

Sir, 

I have to acknowledge the receipt of your letter of the 8th 
instant, forwarding, for submission to His Excellency the Lord 
Lieutenant, the Report on the Sea and Inland Fisheries of Ireland 
for 190G, Part II., Scientific Investigations. 


I am. 

Sir, 

Your obedient Servant, 


,T. B. DOUGHERTY. 


The Secretary, 

Department of Agriculture and 

Technical Instruction for Ireland. 
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To THE 


Secretary of the Department of Agriculture and Technical 
Instruction for Ireland. 


Department op Agriculture and Technical 
Instruction for Ireland, . 

Fisheries Branch. 

SIR, 

1 have the honour to submit the following Report, pre- 
pared by Mr. E. W. L. Holt, Scientific Adviser to the 
Fisheries Branch of the. Department, and forming Part II. of 
the Report on Sea and Inland Fisheries of Ireland, 1906, 
already submitted. 


I have the honour to be, 

Sir, 

Your obedient servant, 

Wm. Spotswood Green, 
Chief Inspector of Fisheries. 


15 th March, 1909. 
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SEA AND INLAND FISHERIES, 1906 . 


REPORT OF THE SCIENTIFIC ADVISER. 


To the Chief Inspector of Fisheries. 


Sir, 

1 Lave the honour to submit my report on the scientific 
work of the Fisheries Branch for the year 1906. The associa- 
tion of the report with a definite period of twelve months is 
necessarily somewhat illusory, since the delays incidental to 
the preparation and printing of the technical memoirs which 
form the Appendix not infrequently carry the date at which it 
becomes possible to write the covering precis somewhat far 
into the succeeding year, and it appears to be desirable to note 
date ^ °* S ^ ecia * ■^ eres 'k which may occur previous to such 


SEA FISHERIES. 

International Investigations. — The second period for which 
e expenditure accessary for the British share of these in- 
veshgations was sanctioned by TI. M. Government terminated, 
in July , 1907, but has been extended for a further period of 
twelve months, pending the findings of a Committee 
ppointed to consider this and other matters relating to 
nshenes research. The quarterly observations associated 
tile international scheme have been duly carried out by 
i Messrs. Farran and ltemp, and the hydro- 

g apincal results have been communicated to and published 
the International Bureau. In the hydrographical section 
on n °t onJ y physical data, as of temperature and 

. , l .y “ the waters, but also tabulation of those organisms, 

' Ki° a ^ i summarised as Plankton, which, presumably in- 
apable of sustained movement other than in the direction 
taken by the medium in which they have their being, are held 
™eir annual and seasonal distribution evidence of 
relations of the waters. When we consider that our 
3 6 ! ea - fish eries are those of mackerel and herring, 

of + i, • the f e fishes ar6 > in so far as relates to the opportunity 
ft» U 4 C iv 6 ’ creatures of the upper waters rather than of 
non i, the necessity of a proper study of the movements 
' 0 a ?S e ? the surface and middle waters becomes at once 

of +w nt hT Ce 08,11 hardly be doubted that the distribution 
se , ,? s . responds in some degree to the distribution of 
i a c*/,. an< ^ temperature congenial or otherwise to 
ode of life. Moreover almost all our market fishes, 
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though many arc only to bo taken in marketable condition on 
the bottom, pass move or loss of their early life in the upper 
strata of the sea, and .must go whither the current takes them. 
The ebb and flow of the tide along our coasts, and its response 
to local conditions of wind force, arc familiar enough and 
fishermen are accustomed to direct their operations in a rea- 
sonably full knowledge of the effects of both tide and wind 
upon the fishes which according to the season may be engag- 
ing their attention. The great annual ocean tide is, however, 
a discovery of comparatively recent years and all that wo know 
about it is that it does in fact occur every year, but is 
immensely variable in degree. Unlike the daily tides it is not 
a matter of obvious elevation or lowering of the coastal water 
level, but an interchange of waters of different saltness and 
different temperature, the practical result being that the belt 
of comparatively 11011 -saline water which laves our western 
coasts in summer is reduced in width in winter to a greater or 
less degree by the invasion of salter -water from the more 
central parts of the Atlantic. That most fishes are intolerant 
of considerable changes in the salinity of water is known to 
everyone. That some at least of our most valuable kinds are 
sensitive to comparatively small differences of salinity 
appears, from such additions as are from time to time being 
made to knowledge, to be at least probable; and if such sen- 
sitiveness can be proved we shall easily understand the effect 
on fishing operations of the width of the belt of water of the 
required composition. Supposing, for the sake of illustra- 
tion (very likely it may prove to be untrue), we say that 
mackerel prefer water of less than 35 salinity. In 
winter and spring the isohaline of that salinity may hypothe- 
tically come within 10 miles of the coast or may not get nearer 
to it than 70 miles. Taking the. number of fish as a constant 
(which no doubt it is not) mackerel will obviously be more 
thickly placed in a belt of 10 miles than in a belt of 70 miles, 
though their congregation within the belt of whatever width 
may be locally determined by other factors, such as the move- 
ment of the food-organisms which they pursue at the season 
m question . 

Still . using the mackerel as the theme of an argument, 
winch is merely illustrative and does not pretend to be based 
on adequately proved facts, it is necessary to ascertain 
whether the creatures which it eats have themselves any 
predilection for water of a particular composition, and if so, 
liow far it is the walling in of the food supply, and not the 
mackerel’s own taste^ in the matter of salt and temperature, 
that brings the fish into the strata of water suitable for the 
operations of drift-net, seine and hand-line; or, to anticipate 
a westward extension of an apparently profitable fishery, the 
trawl. 

As you are aware, the perfecting of knowledge on these 
matters is but a means to an end, for it will profit us nothing 
to know that certain physical and biological conditions are 
favourable to a successful fishery, unless we acquire some 
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means of predicting when and where these conditions are 
likely to occur. 

At present a mackerel boat, whether smack or seine-boat, 
fits out at a certaiu date, probably determined by recollection of 
the fortunes of the few preceding seasons, and fishes nightly 
until fish are got in quantity or, in the absence of such a con- 
summation after a reasonable period of trial, until the crew 
get tired of unremunerative sea-dangering. If the biologist's 
theories are right he will be able to demonstrate that the 
waters are suitable for catching fish at precisely the same time 
as the fisherman catches them, and the most that he can do 
in this w-ay is to save the wear and tear of nets involved by 
nightly fishing before the fish rise. 

What we have to do is therefore to find out what are the 
causes which determine the extent of the annual salt-water 
tide, and then from observations of the data which may prove 
to be of importance to endeavour to forecast the result in time 
to be of some use for the guidance of fishermen in fitting out 
for a particular campaign. It is almost certain that the neces- 
sary observations are not in themselves difficult if the field of 
work can be sufficiently extended ; it is quite certain that the 
period of study -must embrace many years, so as to eliminate 
errors caused by what one -may term the chance irruption of 
factors which are not normally operative. Possibly, as 1 
understand is the case in regard to so-me cereal crops, the data 
of one year may prove to afford means of estimating the 
conditions of the next ; possibly the necessary period of obser- 
vation may be longer or, per contra , almost immediately ante- 
cedent data may prove to be essential . So far I have assumed 
that when the water conditions are suitable, the fish will be 
found in unvarying number, but such an assumption neglects 
the fact that fish take some five years to come to marketable 
condition and may live for an indefinitely longer period. It 
follows, therefore, that in forming an opinion on the prospects 
of a particular season it is necessary to consider the probable 
effects of at least four preceding seasons- on the stock, while 
the question is further complicated by the apparent fact that 
certain fishes, though very widely distributed, only achieve 
success as -breeders in particular regions. In such cases fish 
which form an important feature in our statistics may be 
derived from breeding grounds far outside our area and may, 
in addition, have annually flowed and ebbed through a region 
wider than our individual sphere of observation. 

I have written upon these matters at perhaps undue length 
because the objects sought to -be attained by the study of 
hydrographical conditions and of the life-histories of fishes 
(and other organisms) , which we cannot possibly hope to con- 
trol, do not appear to be universally understood. 

Trawling . — The survey of the deep-sea grounds off the 
south-west coast has been brought to a -conclusion, so far as 
regular quarterly trawling is concerned, -but the cruiser will 
still make occasional hauls in that region for the purpose of 
clearing up points that may arise while we are working out 
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tlie material . Allowing for tlie short time disposable for deep- 
sea work and the frequent interruptions duo to weather » 
very fair knowledge of the nature of the ground and of ’its 
products at different seasons lias been acquired, and is in nro- 
cess °f tabulation. I hope to be able to print a full account 
oi the takes of fish m each haul in the course of next year 
while the other items of the catch are dealt with by mv col- 
leagues. J 

The survey of trawling grounds in the Irish Sea has boon 
regularly prosecuted, and at the .end of the present year it is 
proposed to collate and publish the results. Mr. Parian is 
pieparing a report on the flat-fish marking experiments 
winch will be of the greatest importance in interpreting the 
lists oi hauls. 

It is probable that the conclusion of the west coast deep- 
water survey will enable us in the future to deal in greater 
detail with the inshore trawl-fisheries of the southern and 
western littoral. The south coast, especially, presents some 
problems for the elucidation of which we require a good deal 
more evidence than is at present available. 

“ attel ’ of regret that we have been unable to test the 
possibilities of long-lining and drift-netting in this region 
but, as you know, these methods of fishing do not lend them- 
seives to combination with others, and, moreover, for their 
sate and elective prosecution from a big vessel like the Helqa, 
require a larger crew than she carries. Probably, as our 
various schemes of work mature, time will be found in the 
futiue for deep-sea cruises devoted chiefly to lines and drift- 
nets. Of the possibilities of the latter for market purposes 1 
aangmne, for on reasonably calm nights Messrs. 

I an an and Kemp have always studied the surface fauna with 
the aid ot an electric cluster lamp and have seen and caught 
°l 8 T u<afic c , interest, but, excepting squid, 

1 i , W value. Squid command a high price as 
bait- in Lngland and Scotland, and the ease with which they 
may be caught on occasion from the ship’s side would be of 
to deep-sea line-fishermen. On tlieir last cruise 
ZLt .8 ue ® w ere able to trace to the agency of squid (the 
species is Ommastrephes sagittatus ) certain noises and 

S S 8 . iVl.! 811 *® which they would otherwise 
have attributed to fash. Quite probably surface phenomena 
ol the same nature may have from time to time have been 
observers on Atlantic liners as indications of the 
of .“?? rketa i )le fisb - If mackerel or herring do in 
__ j Cl !i ^ sul ^ ace .efreat distances from the western 

and soutWostem coast, it is at least remarkable that they 
have always contrived to elude the notice of the Helga, which 
ioi sevei al years has regularly worked this region at all seasons 
as far as seventy miles seawards. Inshore, on the usual fish- 
ing grounds, these fishes are quite commonly seen while the 
s up is i unmng her courses out and in, and tlieir escape from 

of ^ chance” 1 dee,;i Water iS proba ' b] y m0Te *a-n a matter 
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Mackerel and Herring Fisheries .— On this subject I have, 
little to add to the remarks which I have made above in 
reference to the International Investigations. The Depart- 
ment was invited by the English Board of Agriculture and 
Fisheries to co-operate with the Lancashire and Western Sea 
Fisheries’ Committee in a scheme of investigation proposed to 
be undertaken by the Committee in regard to the movements 
of herring in the St. George’s Channel and Irish Sea, and 
correspondence passed between Professor Herdman and my- 
self on this subject. The particular object of the proposed 
research, viz., the locating of slioals such as in former years 
appear to have afforded a summer and early autumn fishery to 
Manx boa-ts, was not of primary importance to our fleets, which 
are now more or less profitably engaged at various places 
during the period in question ; though, of course, any addition 
to our knowledge of the movement of herring would be useful, 
and we would not willingly let slip any opportunity of assist- 
ing our neighbours. You yourself, however, were acquainted 
with serious attempts made many years ago to pursue the fish 
from the south-east coast of Ireland up Channel and of their 
failure in most competent hands. The raison d’etre of the 
proposed research rested on the assumption of an up-Channel 
migration, of which the available size-statistics of herring 
from different grounds give no clear proof, though occasional 
irruptions of the species into narrow waters- show that there 
may be always near our coasts herring of a smaller size than 
the drift-nete can, or at any rate do, capture. -Considering 
the possibilities of a really efficient hunt for herring over a 
wide area, I was compelled to the conclusion that it would be 
necessary to fit out at least two steam-drifters to quarter the 
ground properly, and to a scheme of such magnitude we were 
precluded from contributing by financial reasons. We were, 
therefore, obliged to decline to co-operate in a scheme of in- 
vestigation involving the endeavour to capture the fish by ex- 
perimental drift-netting, but out of our negotiations on this 
subject we have evolved with our English colleagues a joint 
scheme of hydrographic research in the Irish Sea and St. 
George’s Channel. At the latitude of the Calf of Man the 
Helga and the Lancashire vessel effect a complete sectional 
survey of the Irish Sea on the same day, thence, turning 
southwards, the two ships run lines of observing stations down 
the Channel, and from the Tuskar the Helga runs a course so 
as to meet the Marine Biological Association’s steamer coming 
up from the Land’s End. Combined action of this sort is 
much easier in theory than it has proved to be in practice, 
because the weather often prevents exactly simultaneous ob- 
servations. I think, however, that we have made a distinct 
advance towards a perfect system of co-ordination of work. 

The prospect of a profitable study of the herring problem 
lias been greatly improved by Dr. Hjort’s discovery of a 
method of determining the birth-period and the age of the 
fish by the examination of their scales. As everyone knows 
herring, unlike most market fishes, are not restricted to any 
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one period of the year for spawning, but their breeding 
seasons can be roughly divided into summer and winter. The 
possibility of distinguishing summer-bred from winter-bred 
bsh seems likely to immensely facilitate the elucidation of the 
history of the shoals which form the objects of the various 
fisheues So far as Ireland is concerned, the Ulster Fisheries 
and Biology Association, which receives a subsidy from the 
Department m consideration of carrying out research under 

Hjort* I ^di aS lmdertaken an iOTesti « :rti0 » »>««* "P°p 

F *? he pes. T 1 hoped to have been able to include m 
the Appendix to tins report an account of the results of our 
experiments in oyster culture, in continuation of the paper 

Sn^nd^Mr w : ii HlliaS v a,K ! "'ysch'in 1905; but Mr. Tatter- 
sali and Mi. H lias, who have undertaken its preparation 
ave not been able to complete it in time, owing to the labour 
involved in making out the statistical tables which are abso 
utely essential to the proper statement of fact. I may say 

renmdn r V t la - ^ re S ard f our attempt to secure semi-artificial’ 
reproduction in the pond at Ardfry, the season of 1906 yielded 

■" ? V' M 

viiy well, i lie 1907 fall, in spite of apparently adverse cou- 
diticns of weather, has been one of the best whHi we have 

apparent1v^hm d b ra ° n ° f tE drcumstel >oes to which it is 
apparently due lias suggested experiment in a more com- 

we e fcoi niter ° De . ° f - the /neatest difficulties which 

they w w, th V'!' 0pc S <ll ' y]ng of ihc collecting tiles after 
bZs h ean b ™ ! ,^fl T ,th i ? ortttr - °" r Continental ncigh- 
mortar it +b ’ aien % depend upon being able to dry the 
mortar in the open, but we certainly cannot durum the period 

mana«eS g o?^. rd t ° l ° th ^ r Pre-occupations incidental to the 

ex P? llel ? ce > may give better results. Thou nfi tiles 
present^ cost^^nroh ^ y ***> do well enougli, ti e r 

IS ES °* « 

mldt°“ t0 tIle prit;0 of an articleM^ob^ously costly it the 

s“? Mr E? ~ 

y ■ my last report I mentioned that in 1906 we laid 
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seed derived from ground layings, since it was represented to 
us ttat, though somewhat more expensive, it was considerably 
more valuable than the smaller stock derived from caisses. It 
certainly appeared to be so on importation, but we obtained, 
for observation at Ardii-y, seed of both qualities. A year’s 
observation of the two suggested that for our purposes the 
cheap stock was at least as good as the other, and for the 1907 
laying we were content to import caisse seed. Owing to un- 
favourable conditions in the preceding season our importation, 
though fully up to specification, was of a quality much inferior 
in size to that of the two previous years, but the sample which 
we have kept under observation at Arclfry seems to have grown 
well enough. 

One result of our stocking operations at Clarenbridge was 
a revival of general interest in the fishery, which had suffered 
a slight and, in its interests, welcome neglect during the re- 
cent years of its decadence. In consequence the annual 
fishery of 1906, confined by local arrangement to the first 
fortnight in December, was prosecuted by an unusually large 
number of dredgers, with the result that although the aggre- 
gate catch, computed at 245,000, was satisfactory, the shares 
of the regular fishermen were not so much enhanced as to 
produce a greatly augmented return in cash. The local 
market was bad, and the considerable proportion, in the 
catches, of flat-shelled French oysters, the survivors of our 
first- layings, reduced the current price. The dredgers are 
quite able to appreciate the fact that 300 oysters at, say, 
4s. per hundred arc better than 200 at 5s. per hundred, and 
entirely approve of the Department’s action, while cognisant 
of the fact that we lay the stock not to augment their catches 
by the capture of more or fewer of the actual French oysters, 
but to increase spatting by the reproduction of these oysters 
before they reach the legal standard. Some at least of the 
buyers consider that the present size limit, 2f inches, is too 
low', but I do not think it is yet practicable to raise it. As the 
bed regains its former productivity, as I have no doubt it will 
under the present efficient system of protection, it is probable 
that the raising of the size-limit will commend itself to regular 
dredgers. Our chief difficulty is that no oyster bed will stand 
the demands of all comers, and that there is at present no 
means of restricting the number of boats to the reasonable 
possibilities of a profitable return . 

I imagine that the actual fisherman lands oysters of a value 
very considerably in excess of the price which he gets for 
them, but the problem of placing him in direct communication 
■with the consumer or even with the town fishmonger is one of 
great difficulty in all cases, and especially with such a fishery 
as that of Clarenbridge, which lasts only for a fortnight. So 
far as I know anything of trade conditions, it is only the man 
who throughout the season can produce as many oysters as 
may be required, who is able to maintain a business inde- 
pendent of the local middleman. This fact, if such it be, lies 
very near the factor determining the commercial success of 
private as well as public fisheries. 
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As 1 mentioned in my last report, the TWni 4 ™«„+ 
asked, on behalf of the fishermen interested, to 1 take over 'the 
pubhc beds °f Clew. Bay with a view to restoring ■ hem to t 
condition of productivity. The Department were wilhng to 
do so, and the devising of a self-supporting scheme of S ux 
E v P res ® nt ®^ no difficulty, but wc were adviEd by thJ 
Daw Ofticeis that it was impossible to grant a licence to tlv 
Department and there was consequently no means of secuiinff 
effective controller the beds other than that which you can 
at present exercise by by-law y u cau 

bridge w k C ° Udi , ti0nS ll>V Very diffcrcnt JVwu those of Claim- 
biidge but the only course open to us was to attempt the same 

means of improvement on a limited area which could h! 
effectively protected at reasonable cost. The local fisherman 
, we . a PP°mted as bailiff appears to have taken a liberal 

whffih 1-P P • r , e ?l >0IlslbllltlC! ? iHld . in feet kept the area on 
inch we laid the young stock in 1906 mid 1 QH 7 •Fi-oa v ±\. 

*f*m, V k» to M . 

ss ass firra - z s 

of Clarenbridee 1 ° f r m latm ' al J , ecn P e . ratl °n much inferior to that 
hETt i g , j lho Mmber laid m 1907 was 120 000 
The Tralee beds, now the most important source of siinnlv 
of Irish natives, appear to be in excellent 5 P - y 

closing these rpmovi™ t ij i-i , ont tond iti°n. and m 

«,Sls a ir° r ”“?■»<! *» 

much E thniZ J b casual mvaders of the fishery as 

“nty in somTnt Ed' * here ati11 l^rs/but 

which induce uq Vo ^ e P" roo ^d distrust of the motives 
Thall perhsE ltd y 5 d n ?- prove a . fis W- ^ time we 
another but menouVdT 1 -? 1 * 8 ^ ls ^ rils ^ °ne place as well as 

rathcr a ™ obstacie in the 
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For an illustration, in case such were needed, of the possi- 
bility of transforming slob mussels into marketable stock, we 
have conducted transplanting experiments at Ardfry with 
satisfactory results. Independently, Mr. King, who has a 
licence for a mussel bed in the estuary of the Nanny in County 
Louth, has been most successful in transplanting stock, and 
has demonstrated that not only are the spat taken from places 
far above the line, of good growth capable of rapid increase at 
the right level, but also that the old thick-shelled stock from 
similar situations is capable of the full measure of growth 
when transferred to low water mark. 

With regard to periwinkles, which, as your report shows, 
make a very substantial contribution to the'total value of Irish 
sea fisheries, I was led to suppose, by observations made in- 
cidentally in connection with our oyster experiments at Bally- 
nakill, Muckinish and Ardfry, that something might be done 
to facilitate, the gathering of large, while leaving unmolested 
small periwinkles, by the simple method of driving in wooden 
pickets over the grounds frequented by the mollusc in ques- 
tion. We accordingly made an experiment on these lines at 
Ardfry, but the results, as Mr. Tattersall’s report will show 
in due course, have been unsatisfactory, and the proper 
method of periwinkle culture is still to seek. Mr. Tattersall 
has, however, been able, to make most interesting observations 
upon the breeding of periwinkles, which was a matter of some 
obscurity. 


INLAND FISHERIES. 

The. part of the Appendix relating to this subject contains 
nothing which requires special comment. The output of 
hatcheries, though less than that of the preceding season, is 
still in excess of any other, and as public interest in this work 
is continually increasing we may reasonably hope, while 
making allowance for years in which the capture of breeding 
stock presents unusual difficulty, to maintain a general 
average increase. 

Our salmon-marking experiments have been continued on 
the usual scale, and we are indebted to Mr. Hillas for the 
devising of a marking apparatus which seems likely to enable 
us to successfully label smolts as well as larger fish. It con- 
sists of a pair of forceps something after the fashion of the 
implement used for the affixing of a ring in the nose of a pig, 
hut naturally much smaller. One pinch of the forceps fixes in 
the fish a ring which carries a small tag inscribed with a letter 
and number, and the necessary handling of the fish is conse- 
quently reduced to a minimum. We have already been abie 
to demonstrate by means of this apparatus that the “pink” 
of certain Kerry rivers are actually young White Trout. In 
the coming season it is hoped that we may be able to mark a 
number of salmon smolts in a manner which, while occasion- 
ing no undue inconvenience to themselves, will absolutely 
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demonstrate the history of the list, which may he again canriit 
as peal, while we intend to use the same apparatus, in larger 
size, for the marking o£ adult salmon and of sea fishes b 
The report relative to the. periods of ascent of eel-fry in 
different rivers is the first of its series. As the subject is of 
considerable importance, having regard to possible develoti- 
ments in the eel fishery. effort will be made to secure more 
complete information in future years Wle 


SCIENTIFIC PAPERS. 

Phe reports which form the Appendix arc mainly of a 
techmcal character Perhaps the most important of them is 
« G ' Green s index to our scientific publications of the last 
five years, which, if not a report in the ordinary sense of the 
wcud, is nevertheless a contribution of great utility to our- 
selves as well as to colleagues who in all parts of the world 
appeal to find our papers worth reading. 

Mr. Farran has worked out our gatherings of the. nelamc 
oi gam sms known collectively as Salps, oceanic creatures 
which, though of no great importance as fish food, afford by 
then occasional invasions of our littoral an indication of the 
accidence of ocean currents On behalf of the Ulster Fisheries 
and Bmbgy Association. Messrs. Buchanan- Wollaston and 
Uough contribute respectively papers on the sedentary ttmi- 

oVAfTpIf^T* 8 ° r tl ? Lanui >•'««»• With the 
. sistancc of M . Byrne T present a second report on the fishes 

dLcriht1onfr^°m Set ^+“ 01 °," r fishin S fj'-oimds, containing 
descuptions and illustrations oi some of the as yet unfamiliar 

fi Mr F^rmn ave '“tu foun<l t0 bfi ’"habitants of that region, 
tions of “o rT ther Paper f l ea,s with his recent observa- 

DOTtancVof S d ’ a gl '°? p J ? f . mmute crustaceans the im- 
portance of which requires, in this year of grace, no explana- 

mf coWnei 0 ^ 1 d A CSi - e , to “ P 'f CSS my acknowledgements to 
As y sistant D fo. ' Asa ,l siant Naturalists, and to the Technical 

for the raw Jj? P ^ « he P re P ari } t,on of this report as well as 
or the pioseoution of the researches with which it deals. 


I am, 

Sir, 

1 our obedient Servant, 

R. W. L. HOLT, 
Scientific Adviser. 


22nd October, 1907. 
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ON THE DISTRIBUTION OR THE THALIACEA AND 
PYROSOMA IN IRISH WATERS. 

BY 

G-. P. Fabran, B.A. 


The following notes deal with the distribution of the species 
of Doliolum, Salpa, and Pyrosoma observed on the W. and 
S.W. coasts of Ireland during 1901-1906. There is still a 
good deal of townet material unsorted, which will probably 
add somewhat to the list of records, but enough has been dealt 
with to give the main features of the distribution during the 
period in question, and it seems advisable to put the results 
on record. 

The species met with were : — 

Doliolum iritonis, ITerdman. 

Doliolum, sp. (probably identical with the species de- 
scribed under this name by Borgext (1894, pp. 17-18). 

Salpa mucronata, Forsk. 

S. confoederata, Forsk. 

S. fusiformis, Cuv. 

S. asymmetnca, Fowler. 

S. zonaria, Pallas. 

Pyrosoma spinosum, Herdman. 

Two of these, viz., Salpa confoederata and Pyrosoma spino- 
sum, have been considered, and doubtless are, distinctly 
southern forms whose occurrence in our. area must be attri- 
buted to an exceptional northward extension of their range, 
to whatever cause it may be due. The remaining six species 
have already been recorded from the N.E. Atlantic in the 
same or higher latitudes. 

In the synonomy given with each species I have merely 
quoted such authorities as give good or accessible figures of 
the animal. 

Doliolum tritonis, Herdman. 

Doliolum dentiaulatum, Herdman, 1883, p. 101, Pis. 

18-20. 

Doliolum tritonis, Herdman, 1888, p. 47, PI. 3, fig. 3. 

Doliolum tritonis, Borgert, 1894, p 19, PI 5, figs. 

17-18. 

Doliolum tritonis, Borgert, 1901, p. 3, fig. 3. 

Doliolum tritonis, Ritter, 1905, p. 85, figs. 24-26. 

Fisheries, Irelmd, Sei. Invest., 1906, I, [ Published , December, 1006] . 
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The gonozooid or sexual form nf ■ . „ 

to November apparently widely distributed dft 18 ,?' om Ma y 
all along the west coast of Ireland at thirty or more •? Wn , bers 
shore; or more probably its shoreward limit 5 , lu \ es lro “ 
surface isohaline of 35-30 8 c / 0o tlioiud, 1 ^ al ‘ ked ty the 
found in small numbers quite close to'knrl n I ° cca & 10 nally 
it occurs at times in iinme sn shoaL t 5 H tv ° utside line 

f* on the Porcupine^ank in June 8 90? ^ b Z 

I rn A 6 / 111 Al 'f St ’ im ' wul 60 miles N by W o pLf 
Co. Mayo, in August 1904 mvl if c !n mv ^ 

that most of the inshore’ records ire | BO f lm probable 

from such shoals which happened to be * , s , tra 8'g ler s 

The shoal of June, 1901, ofThich t at of Snsf 19m ““*■ 
have been an outlier, was composed almoft fntLfv ef 
orge gonozooids in perfect condition no / v ? ry 

been noticed on that occasion. ’ bJast °-Moids having 

these shoals. °ft seems "not nnhlrelv destination of 

northwards, either striking the N W ioast oT Sl 7 iy 

sea “ ihf vffsu 

the Hebrides and ’fS £ "I VlT?" S " shoals betw «“ 
Plankton Expedition OBorS fe 9 f ‘ tfe’ i 8 ? 3) ' , Tbc 
greatest abundance in thp 'wimp7mi th ?*f h Jf} din ? in 
ticularly between Cane VpivI t .1 V r s °, * 10 Atlantic, par- 
the western part of the flnlf °m. S ftm S , "I" Aacons, ’°n and in 
and the Bermudas so ’ f botwoen Newfoundland 
of the Hebrides and fo r 200 m es BP«mmenB north 

from the north of S cotlnn 7 /7 *5“ westward on the line 
though beyond that dist'ir t0 k' lpe Parowoll in Greenland, 
Fowfer 0 898 n wi? * ” on<i . were found. Dr. G. H. 
Channel in 1 890 and in' isof 5i S - l ? lblu ' sboaIs the Faroe 
species as **“& 7 

scarce at the surface, sug-esti in that t fathoms, though 
shoal, having been k lie 1 iw 75 . 1 8 a caso in which a 

encountoredf is gradually sfokfo™ 7°" lab “ “mditions it has 

as to the later histm-v ntn vln »!' con J e ctures, however, 

ful by our ignorance y of foo S 7 )als e r , r 7 rt bo rendered doubt- 
of Doliolmn C tho Ier ’ sth of 1]ft! " f ^ of the stages 

in^% W inwf^s im£met C w-th n ’ p 5 ,um , ably bel °“g- 
nnmbers in the rkmwvni! 'y - 016 * with singly or m very small 
measured from 10 if io ate hroad-banded stage. It usually 
much larger the laro-PHt rnm ‘ 7 on Sth, but occasional.lv was 
only occaffon on' ?7 ple ,7 te(1 caching 3* cm." The 
noticed was on 0th ? nyd!b i n ® hhe o swarm of this form was 
Cleggan, where it Ire, f 1 ' 8 !' 8 *’ 19 °5 50 miles W.N.W. of 
and 110 fathoms vm57 pi ^derate numbers at 30, 60, 
represented by seveial?77 a 77 e ? by tb ° gonozooid which was 
The undegeneratp hi *7 Sma -! s P eoiniens at the surface. 

viz., Slst liflv ^m O t0 m Z n 0ld 5 va 5 75 met with twice, 
my, J.J01, 10 miles N. of Cleggan, 30 fathoms,. 
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when four specimens were taken, and 20tli May, 1905 50 mi 
N. by W. of Eagle I., Mesoplankton trawl, 1,150 fathoms', 
one specimen (this last-mentioned net was fished open to the 
surface, so the depth given does not necessarily represent the 
depth at which the specimen was taken). These specimens 
measured from l'O to 1'5 mm., and were each enclosed in a 
gelatinous envelope resembling the house of Oikopleura, but 
fitting closely to the zooid. They were not in good condition, 
and the branchial slits could not be made out. In other re- 
spects they agreed closely with the figure of this form given bv 
Dr. G. H. Fowler (1905, PI. VIII. , fig. 1). In each case they 
were accompanied by a considerable number of very small 
(3-4 mm.) specimens of the gonozooid. 

At the first-mentioned station one specimen of the blasto- 
zooid, 2'3 mm. in length, shewed traces of commencing de- 
generation. The muscle bands had thickened, and were about 
equal to the. intervening spaces. It bore a small dorsal stolon 
with buds attached. The stomach and gut were still present. 

In the list of specimens which follows the diagnostic points 
relied on were the relation of the endostyle and dorsal ganglion 
to the rings, the position of the testis and the curve of the gut. 
It is difficult, except in well-preserved specimens, to make out 
definitely the line of the branchial slits, but as D. tritonis may 
be separated from all described species except D. Gegenbauri 
without reference to this character, and as the latter species 
is confined to the Mediterranean and, according to Borgert, 
(1894, p. 20) of doubtful value, this omission to verify the 
position of the slits may be excused. 

The mark of interrogation which follows some of the records 
given below indicates that the identification though probable 
is not absolutely certain, in most cases owing to the injury or 
bad preservation of the specimen. 


Date. 

Station 

Locality. 

Depth 
of Net. 

Gonozooid. 

Blnatozooicl. 

1 



Fms. 


1901. 

Helen 





18/G 

LXX1II. 

40 rni.N.W. by N. of Cleggun 

0 

1 large, 4 small. 



Helen, 

LXX1V. 

Head, (Jo. Galway. 

105 

36 large, 10 me- 

1 

28/6 

30 mi. N.W. by N. of Oleggnn 

44 

dium. 


29/C 

Helen 

Head. 

S3 

? 8 small. 


LXXVII. 

53° 24' 30" N. 13° 30' W. 

41 

Enormously 



Helen 

(Porcupine Bank.) 

91 

abundant. 
Not quite so 


29/6 




i 

LXXYIII. 

53° 23' N. 13° 13' W. 

0-120 

Many. 


29/6 

Helen 

LXXIX. 

Helen 

53° 23' N. 12° 43' W, ... 

0 

85 

Enormously 

abundant. 

Abundant. 


2/7 


175 

Few. 


LXXXI. 

10 mi. N.W. by N.of Oleggan 

26 

? 4 small. 








5/7 

Helen 

LXXXV. 

40 mi. N. of Oleggan Head. 

43 

ca 150 large and 


8/7 

Helga 

80 

medium. 
ca 40 large. 

. 



LXXXYIH. 

40 mi. W.N.W. of Olegean 

76 

y 2 very small. 




Head. 


I 


[ 6 ] 
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| Date. 

Station 

Mo. 

Locality. 

Depth 
of Not. 1 




I 

Fms, I 

1901. 

1 



31/7 

LVir. ML. 

31 mi. W.S.W. of Shark 


31/7 

1 

Head, Co. Galway. 

10 mi. W.N.W. of OloBgtm 
Head. 

1 

I 65 1 

31/7 


10 mi. N W. by N. of Cleggan 
Head. 

o 

' 26 1 

31/7 



50 

cviii. 

10 mi. N. of Oleggan Heart. 

20 « 

1/8 

0°i5 a 

Insirto Clare I., Oo. Galway, | 

40 

10 t 

2/8 

Helga 

OXII. 

20 mi. S.W. of Cleggan Heart, 

0 7 

23/8 

Helga 

cxyiii. 

23 mi. N.W. by W. & W nf 1 


I 

ITelga 

Oleggan Head. 

1 

72 | 


Gonozooid. 


? 1 very small. 

20 small. 

18 small. 


very small. 

' 00 verysmai; 

7 1 very small. 


j 24/8 
12/9 
13/9 

1903. 

M/2 

2/5 

8/5 

8/6 

7/8 

13/8 

13/8 

17/8 

19/8 

1904. 

4/8 


Helga 

CJXXI. 

Helga 

CJXXXI. 

, Helga 
CXXXII. 


77 or AolUll 

Head, Co. Mayo. 

I W Heaa' W ' j W ' 0l ' Clc Wan 

I 60 Of Otegsan 

50 Ho«l W ' byN '° rCloBK ' ra 


S.n. 5 5(1 mi. W.N.W. of Toaraghl 

Co. Kerry. 

S.n. 16 60 mi. W.N.W. of Toameht, 

50 mi. W.N.W. of Toaraght, 


S.n. 20 j 30 mi. W-N.TV. of Tearoglit, 
50 mi. W.N.W.ofTeavaght, 


S.R. 31 
S.R. 39 


S.R. 41 
S.R. 4G 


4/8 

7/S 


50 ff!; «“«>»■> 

O IJeirno, Go. Donegal. 

*8U£"- ° f »*» 

an. M I 50 mi. W.N.W. of Tour, (Blit, 


S.R. 125 


S.R. 128 
S.R. 132 


8 /8 S.R. 133 


70 Oork: W -° rI,aSt “ et , C ' 0 . 


mi. S.W, of Fastnefc, ... 
50 mi. W.N.W. of Tearagkt 




Blastozooid. j 



4 small. 

1. 

3 small. 
c'i 35 large. 
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1 

Date. 

Station 

No. 

Locality. 

DcpUl i 

of Net . Gonozooid. 
Fms. 

Blaatozooid. 

1904. 




1 

I 

l 9/8 

S.R. 135 

50 mi. W.N.W. of Uleygan 
Head. 

0 

J 5 medium, 140 
very small. 

, 1-14 nun. 





— 

w 60=10-15 




60 

110 

0 

36 

i mm. 

, 10=10-15mm. 

9/8 

S.R. 136 

30 mi. W.N.W. of Cloggiin 
Head. 

50 mi. N. by W. of Eatrlo I„ 

j 5 medium and 

1 23. 

J 

11/8 

S.R. 139 

0 

small. 




Co. Mayo. 

116 

378 large and 


j 



275 

medium. 

500 medium and 





400 

small. 

430 large and 





800 

medium, 300 
very small. 





1,280. 


11/8 

S.R. 140 

10 mi. N. by W. of Eaglol. 

0-1,000 

0 

2,990. 

6 large, 9 small. 





350 

450 small. 





550 






0-735 

0 

and large. 


24/8 

S.R. 118 

53° 27' N. 13“ 37’ W. (For- 

Abundant. 




cupine Bank.) 

50 

8 medium. 





80 

10 medium. 


27/8 

S.R. 152 

M mi. N.W. by W. of Aoliill 

109 

220 

12 medium, ... 
50 medium, ... 

1=7 mm. 
1—9 mm. 

| 14/11 

! 

S.R. 176 

10 mi. N. by w. of Engle I. 

COO 

? 6 small. | 


1905. 






j H/2 

S.R. 107 

50 mi. N. by W. of Eagle I. 

280 

n. 


0/5 

S.R. 212 

00 mi. W. 3 N. of Toil night, 

100 

y 8. 


j 12/5 
20/5 

S.R. 224 
S.R. 230 

63“ T N. 15“ B' W, (Out- 
__ side Porcupine Bank. ) 

750 

Moderale. small, 

Very few. 

30 mi. N. by W. of Eagle I. 

50 

7 2 small. 


j 20/5 

S.R. 231 

50 mi. N. by W. of Eagle I. 

600 

1 small. 


| 18/11 

I 


0-1160 

m 50 small, ... 

1 very small. 

S.li. 282 1 

>0 mi. N. by W. of Euglo 1 

0 

? 7. 

1 | 

L 

j 

0-700 

78, 1 

S. 


Doliolum, sp. 



a Doliolum taken ™ 

in 450-850 fathoms r™ Ex P e| kto°n in the N. Atlantic 

*• 01 s “ a « «»aAr OT ,jrs p SiSxt‘ w sf: 
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name to this form on the grounds that it might possibly bo a 
variety of D. Krolmi, with which it agreed in the position of 
the endostyle. 

The same form was taken off the Bay of Biscay, 150-430 
fathoms, by Dr. Gt. H.. Fowler, who recorded it as Doliolwn 
sp. , Borgert (1905, p. 91), and admitted the possibility of its 
oeing a variety or pathological specimen of D. krohni. 
Borgert (1901, p. il) in Nordiuches Plankton again recorded it 
as Doliolum, sp. 

In May, 1904, a single specimen of a Doliolum, length 5 
mm., was taken at 250 fathoms, 30 miles N. by W. of Eagle 
!•> Co. Mayo, which in its main points agreed with the form 
mentioned above. The only difference of importance is in the 
testis, which is swollen throughout its length, and reaches 
forward almost to the 7th muscular ring, whereas the testis 
m Borgert’s species is slender, and only reaches to between 
the 5th and 6tli rings. 

My figure (fig. 1), which is rendered somewhat diagrammatic 
by the omission of .anything that seemed obscure, represents 
the actual form and relative position of the various organs in the 
specimen. The branchial slits were not well preserved, and 
could be made out with difficulty ; they seemed to lie dorsally 
between the 3rd and 4th rings and ventrally between the 3rd 
and oth . This differs slightly from their position in Borgert’s 
species, but judging by the appearance of my specimen it is 
not unlikely that a general post-mortem shifting of all the 
parts had taken place. 

It seems most probable that all tlic records refer to a single 
species distinct from D. Krohni, the longer testis in my speei- 
1 j? el ? m .£ perhaps a later stage of development, though in 
D. tntonis such an increase in length does not occur. 


Date. 

Station 

No. 

Locality. 

Depth 
or Not. 
I'm* 

— 

1901. 

11/6 

S.R.112, 

3°mi.N.l)y W.utlillglol. 
(Jo. Mayo. 

250 

One Bpocimon (Gonozooid). 


Salpa mucronata, Forsk. 

Salpa spinosa, Macintosh, 1868. 

Sdpo, democratica-mucronatii , Traustcdt, 1885, PI II., 
figs. 25-28. ’ 1 

Salpa democratica-mucronata, Herdman, 1888, PL VIII.. 

figs. 1-10. ’ 

Salpa mucronata, Apstein, 1884 pp 32-33 

Salpa mucronata, Apstein, 1901, pp 5-6, fig. 5 

bal Va ^democratica-mucronata, Bitter, 1905, p. 73, figs. 


nM the records of this species are referable to a large 
tqnq ^t+ c h was met with off Cleggan, Co. Galway, in August, 
iyPd. it stretched apparently from the shore to 22 miles off, 

[ § ] 
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between which distance and 50 miles W.N.W. of Cle^gan no 
specimens were found. A line of stations N.N.W° from 
Bathlin 0 Beirne, Co. Donegal, shewed no trace of the species 
which was only found in moderate numbers 10 miles from 
shore on the line running W.N.W. from Tearaght, Co. Kerry 
The records of the Marine Laboratory at Ballynakill, Co. Gal- 
way, show that the shoal appeared rather suddenly in coastal 
waters about August 11th, remaining very abundant during 
August and moderately so during September. A few specimens 
were noted at intervals until November 17th, after which the 
species disappeared. The sudden appearance of the shoal 
sec-ms to indicate that it must already have attained consider- 
able size before striking the coast, against which it seems to 
have become banked up and crowded together. The swarm of 
Leyas fasciculans which occurred in the same locality about 
the same date (Farran, 1905, p. 209), showed in its later phase 
a very similar disposition. When observed on August 10th 
it lay between thirty and fifty miles from shore ; but later, on 
August 17_th, the barnacles were seen mainly between ten and 
twenty miles off, very few being noticed between twenty and 
titty miles. The salp shoal seems to have been of limited size, 
and probably originated from a small body of either the sexual 
or asexual form which, passing slowly to the N.E. in the 
prevailing drift met with favourable conditions for repro- 
auction or development in a coincidence of temperature, 
salinity and food supply. Once such a shoal was formed it 
would, as Fowler points out (1898, p. 581), while the con- 
ditions remained favourable, advance in a body of ever increas- 
ing numbers and density, there being no adequate cause why 
the zooids should become scattered one from another. There 
is nothing to show that sexual reproduction on any large scale 
took place m the coastal area, since developing embryos were 
only noticed in a very few instances, and the shoal consisted 
mainly or the sexual generation, the asexual generation form- 
ing less than 10 per cent, of the total, and being made up of 
specimens of large or medium size. 

The occurrence t>f shoals of Salya mucronata on the western 
coasts of the British Isles seems to be not unusual. Apstein, 
lu “ s remarks on the swarming of Salps (1894, pp 54-55) 
quotes several instances of such shoals from the Shetlands to 
ne English Channel, and considers them to be a regular 
tumn feature of the Plankton in these regions. It seems, 
lowever, that as regards the. west coast of Ireland the most 
mat can be maintained is that the species can flourish in the 
ess. dense and somewhat colder coastal waters, but that the 
”J oe rrem which such shoals are derived is in some other 
region, probably somewhere to the S.W. of the British Isles, 
species not being, as far as our observations go, a per- 
waters 111 “ a k 1 ^ an L even in the smallest numbers, of our 

occu i’rences which follows, the Marine Labora- 
abOTfi 600 ™ 8 aiS n °* * no ^ l1< ^L as they have been summarised 

t 0 ] 
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Miss Delap in her summary of the plankton of Valencia 
HaAour for 1902-190^(1900, p IS, gives August-Octoto 
1903, as the only occasion on which this species has occurred 
during the four years. iea 


Date. 

Station 

No. 

Locality. 

Depth 
of Net. 
Fins. 

1 Sexual Form. 

j 

Asexual Form, j 

1903. 
| 14/2 

I 4/8 

I 

8.R.5 
S.R.2G 1 

50 ini, W.N.W. of Tearaght, 
Co, Kerry. 

35 mi. S.W. of Faatnet, Co. 
Cork. 

0 

30 

8 small, 

12 very small, 

j j 

1 "" I 

j 7/8 
j 17/8 

s.u. as | 

S.R.47 1 

Hi mi. N.W. by W. of 
Tearaght. 

20 mi. WiN.W. of OleKKun , 
Head. , 

70 

15 

0 

5, 

ea 50 medium, 
Ca. 3,100, 

! 1 large, 
ccr 60 medium. 1 

! 200. 

j 17/8 

1 S.u. 48 I 

10 mi. W.N.W. of Oleggan 
Head, 

30 

58 

u 

1,2()0, 
1,400. 
ca 1,000, 

M 300. 
ca 180. 

| ca 150. ! 

17/8 

19/8 

1904. 

- ! 22 mi. W.N.W. of 01egm.ll 

i Head. 

S.E. S3 j 8J mi. W.N.W. of Tearaght, 

25 

55 

0 

25 

ca 1,200, 

Very abundant, 
3 (dippod up in 
bucket). 

ca 190. 
Abundant. 

ca 80 medium 
and small. 

1/11 

S.B. 163 | 70 mi. S.W.JW. of Fosfcnet. 

20 ) 
.50 ) 

0, 

t 



I 

1 

1 



Salpa eonfoederata, Forak. 

b'alpa scuttgera-confocderata , Traustodt. 1885 PI II 
ngs. 23, 24, 46. ’ ’’ 

Salpa scutigera-cunfuederata, Traustedt, 1893 
balpa eonfoederata, Apstein, 1894, pp. 12 33.’ 

* fig° 23 ° n 0edemta ~ scwti y e ‘ ra ’ fitter, 1905, p. 81, 


p. 13. 


inSLT hv rn it lange + of th i s specios llM been considerably 
TeaSt O b n by . tllG llel, J a miles off 

one of n veriy '. -Hfie previous most northerly record was 
off Gnne •Rinfqt Spe - 01 “?2 by tho Plankton Expedition 

the snerS Q Srre f T 7 N '’ 10 ° 4 ' W ' The of 

BxriedSimf fi r •? - be much farthcr snllth . the Plankton 
the P eanator fl h l4 1“ TCry ,M £ G “inhere on both sides of 
fAnsfofo to iRQ b / tWe ?^ As 5, ension and the Capo Verde Islands 
bv^the kelnn’ P ' P- ' Several of the sexual generation taken 
4^mm in length 01 ^™^ Sln ^ e developing embryos of about 


Date. 

Station 

No. 

Locality. 

Depth 
of Net. 
Fms, 

Sexual Form. 

Asexual Form. 

1905. 

5/11 

S.R. 272 


0 

75 

36 large and 
small. 

Several very 
large, 

3 large. 
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Salpa fusiformis, Cuv. 

Herdman, 1888, pp. 74-78, 


Salpa runcinata-fusiformis 
PI. VI., figs. 5-12. 

Salpa fusiformis, Apstein, 1894, pp. 14-15, 34. 
Salpa fusiformis, Apstein, 1901, p. 7, fig. 6. 
Salpa fusiformis-runcinata, Ritter, 1905, p. 64 
12-16. 


figs. 


As far as the actual records go this species may claim to be 
the most widespread Salp occurring oft the west coast of Ire- 
land, though it is probable that in reality S. asymmetrica has 
a better right to that distinction. Prom May to September, 
Sfupa fusiformis is generally to be found widely distributed 
along the coast at thirty miles or more from shore, and is often 
taken close to land. Both the asexual and sexual generations 
usually occur together, the latter in larger numbers, but 
neither as a rule forming great swarms. The chains of this 
species are often a noticeable feature of the surface fauna as 
seen on a calm night at sea,, floating past at a depth of a few 
teet, the nucleus ’ showing of a dead white colour in the 
rays of a light held close to the water, the rest of the animal 
being invisible. The solitary forms may at such times be dis- 
tinguished by the reddish tinge of their nucleus. The chains 
reach an apparent length of two or three feet, but invariably 
break up when taken from the water. The zooids composing 
“S? seel P t° attain their full size while still attached. 

Ihe spmulose form of the sexual generation was taken on 
one occasion May 20th, 1905, fifty miles N. by W. of Eagle 
Island, Co Mayo, Mesoplankton trawl, 1,150 fathoms, when 
ob large echmate forms were found, together with about 100 
large and 600 small sexual zooids of the typical shape. These 
specimens seem to bear out Ritter’s view (1905, p. 69), ex- 
pressed with reference to the asexual generation, that spinula- 
lor, is acquired a3 a mark of age, as the spinulose forms have 
the larger body, though their total length is only equal to that 
oi the anooth specimens owing to the shortening and thicken- 
mg oi the anterior and posterior processes. They have a 
stiongly marked spmose dorso-lateral ridge running to the 
extreme ends of both anterior and posterior processes, and 
VT T 1 ^ the ®P eolmen figured by Prof. Herdman (1888, PI. 
a g- u), confined to the posterior process. The total length 
an average specimen is 4' 6 cm. , the distance from branchial 
to atrial opening being 2'2 cm. In a typical S. fusiformis of 
mL Sa “ e ^ n n gth ^.distance is only Vi cm., while in one 
n uring 6 2 cm. it is 2T cm. Thus if the shortening of the 
processes is the result of age the ochinate form of 4'6 cm. is 

b,t™ a the , ? mooth forn } of about 6 ' 3 om - The nrascu- 
tvn,'n.,i°/ ei ?hmate form is quite in agreement with the 
+K 1 t usl J° r ™ ls ’ but gives the appearance of the bands being 
forma r 'vT® shortening °f the animal. The solitary 

SS j were fou ? d in the sa me haul were of moderate 
ze and quite normal in every respect. 
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In addition to the records given below, this snceipH i, 
recorded by Mi* Delap (180#, p. 18) w’ocZZgZmenZ 
Harbour m September, 1903, and in June and October, 190? 


Date 

Station 

No. 

Locality. 

DcpLI 
of Net 

Sexual Form. 

Asexual 




Fuih. 

Form. 

1900 


j 


1 


6/9 

Monica. 

j 2J ini. N.W. ol High I., (Jo 

42 


| l large. 

7/9 

Monica. 

Galway. 

3 mi. off High I 

o 







1 4 large, few 
1 small. 

1901. 




| 

2/7 

Holsta 

LXXX. 

20 mi . N.W. by N. of (Jleggai 
Head. 

0 

| 9 medium. 

| 

d/7 

Helga 




LXXXIII. 

20 mi. W.N.W. of Ologgan 
Head. 

33 

j 60 medium ami 
| large. 


8/7 

Heltra 


60 

1 large. 

| 

LXXXVIH 

Helga 

40 mi. W.N.W. of Oleggun 
Hoad. 

39 

76 

1 large. 

4 large, 1 small. 


15/7 

XCVI. 

10 mi. W .N.W. of Ologgan 
Head. 

25 

1 largo, 

j 1 medium. 

1/8 

28/8 

Helga 




CIX. 

Helga 

OXX1U. 

Off Lyon Hoad, Co. Gal- 
way. 

4 N. by E. of Sybil 

0 

50 

j 5 large. 


28/8 

Helga 

OXXY. 

Head, Co. Kerry. 

12 W.N.W. of Loop 

Hoad, Co. Clare. 

25 

50 

1 ca 100. 

t'u GO large, 60 

1 2 very small. 
3 small. 

1903. 




medium. 

2/5 

S.R. 16 

60 mi. W N.W. o f Teamglit, 
Co. Kerry. 

120 

1 large. 


13/7 

24 /a 

L. 252 

*> g o„a'- N ' w - ot 

2.1 mi. B.'oE Bolin, Co. Qul- 

120 

33 

1 largo. 
Common. 


29/9 

L. 253 

way. 

0 

Scarce. 


1 mi. N. of Oleggan Head, 

f 0) 
i 8f 

Few. 





17 

Few, 

I. 

3/10 

6/10 

L. 254 
L. 255 

2 mi- N • of Lyon Head, Co. 
Galway. 

£ mi, N.N.E. of Oleggan 
Head. 

\ 15 j 

( 30 j 

0 
9 

Few. 
Very few. 

Few. 

17/10 

L. 256 

3 */?• Y’ , o£ IjL ‘ a, W Hocks, 1 
Co. Galway. 

jy 

8 

Few. 

1 

1 very small. 1 

1904. 






1/11 

S.R. 163 

70 mi. S.W. £ W. ofFastnot, 

( 20 ) 1 

Mod ornto, small, 




Go. Cork. 

l 50 ] 

Moderate, 
large and 






small. 

1905. 



91 

ca 30 small, ... 

1 small. 

6/5 

S.R. 212 

50 mi. W. H- N. ofTearaghl, 

100 

fi small. 


6/5 

S.R. 213 

30 mi. W. N. of Tearaght, 

400 

40 

Few, 

80 large, 

Few. 
d large. 

11/5 

S.R, 221 

53° 16' N. 13° 17' W., 

0 

Many, 

Very abun- 

12/5' 

S.R. 222 

Porcupine Bank, 

50 

GO larjro and 

dant. 
20 large. 




100 

60 small and 

large. 




150 

0-700 

medium. 

12/5 

S.R. 224 

Outside Porcupine Bank, 

3 large, 20 small, 
Very abundant, 

large. 

Abundant. 

14/5 

S.R. 227 

Porcupine Bank, 

0 

6 large, 20 small, 

17 largo, 5 
small. 
Very many. 

— L 


[ 

164 

Very many, ... 
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Date. | 

| 

Station | 
No. 

Local i t y. 

Depth , 
of Not. | 
Fms. 

Sexual Form 

Asexual 

Form. 

iaoo. 

20/5 

S.R. 230 

30 ini. N. Ity W. of Eagle J.. 

f>0 

I 

1. 

20/5 

S.lt. 231 

Co. Mayo. 

50 ini. N. by W. oT Eagle I.. 

200 


13/8 

S.R. 23!) 

Bel ween Copelands and 

400 

70 

15 i 

1 large. 
4 largo 

3/11 

S.R. 207 

Tort Patrick (of! Bel fast 
Lough). 

10 mi. S.w. of Fnstnet., ... 

52 

1. 

, 


Salpa asymmetrica, Fowler. 

Salpa asymmclrica, Fowler 1896, FI. J Jt 
Salpa asymmetrica, Apstcin, 1901, p. S, fig. 7. 

This appears to be the commonest species of Salpa occurring 
in Irish waters. It does not form immense shoals, as do at 
times S. mucronata and S. fusiformis, and the actual number 
of records is less than in the case of the latter species, but 
taking into account its extreme fragility and the number of 
cases in which it must have escaped detection in consequence, 
one may, I think, safely make the above assertion. 

It is often the case that salp “ nuclei ” and small fragments 
of test apparently too much damaged for determination, form 
a noticeable feature in the // cltja's townet gatherings. 
Closer examination sometimes reveals a portion of test suffi- 
ciently large to show the characteristic muscle banding, and 
in every instance this has proved to be that of S. asymmclrica, 
usually a specimen of the sexual generation. This species was 
first described^ by Dr. Gr. H. Fowler from a few specimens 
taken in the Faroe Channel, and has since been taken off the 
Gulf of Guinea (Apstein, 1901, p. 9) by the German deep-sea 
expedition. If it wore not for this latter record one would be 
inclined to regard it as a northern species, whose permanent 
range stretched sufficiently far south 'to include the W. coast 
of Ireland ; but it is equally probable that it is a widespread 
Atlantic species that has hitherto escaped detection. 

The list of records below indicates a fairly uniform distribu- 
tion, though not in any great numbers, twenty miles or more 
fiom shore, most of the records being from the beginning of 
August to the end of November. 

The largest specimen of the sexual generation met with 
measured 1'4 cm. The asexual form reaches an equal or 
greater size, but was only found perfect in the case of very 
small specimens. - 


C U ] 
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Date 

Station 

No; 

Locality. 

Depth 
of Not 

Sexual Form. 

Asexual 



J 


Fra& 

Form. 

1301 

Helga 

1 

1 


T — 

9/7 

XU. 

( 40 mi. W. by S. of Oleggai 

, 38 

j 

3, 

11/9 

Helga 

Head, Oo. Galway. 

• 


OXXIX, 

i 40 mi. W.N.W. of Uleggan 
I-Icad. 

| 70 

| 

; 2smull. 

12/9 

13/9 

Helga 



1 

1 oxxxr. 

Helga 

j 50 mi. W.N.W. of Gloggan 
Head. 

50 

1 100 


50. 

40. 


OXXXII. 

50 mi. N.W. by N. of Clog- 

120 

J fit 100. 


13/9 

Helga 

gau Hoad. 




OXXXIH. 

J 40 mi. N.W. by N. of Olug- 

45 

1 3 

3. 



| gan Hoad. 


1 


1902. 






18/8 


1 40 mi. W.N.W. of Uloggan 
i Head. 

48 

- 

1. 

1903. 






8/5 

S.R. 19 

50 mi, W.N.W. of Tearaglif, 
Oo. Kerry. 

146 

(1. 


7/8 

S.R. 31 

50 ml. W.NAV. of Tearaght. 

93 

__ 

10. 

7/8 

S.R. 32 

30 mi. W.N.W. or Tearaght. 

129 

20 

Few. ... 

1. 

Few. 

7/8 

S.R, 33 

lli mi. N.W. by W. of Tea- 

100 

15 

on 50, 

1, 

cn 200. 1 

4. | 

10/S 

11/8 

S.R, 34 
L. 237 

raght. 

50 mi. W.N.W. of Uleggan 
Hoad. 

■Ji milos W.N.W. of Inisli- 

75 

flJ 

4. 

8. 

19/S 

S.R. 51 

„„ lurk, Oo. Galway. 

80 mi, W.N.W. of ToiuubIiI . 

100 

Very few, 

2. 

25/S 

L. 243 

UutTOOT llolln and llteli I„ 
Go. Gal wav. 

14 

- 

2. 

11/11 

1 

S.R. 60 

30 nU'“' ot “‘W 1 

30 

3, much broken. 


15/11 

S.R. 71 

30 mi. N.N.W, of liaihlin 

25 

30. 

3. 


15/11 

S.R. 72 

O Boirno, Co. Donegal. 
22 5?J: N.N.W. of Euthlin 

20 




O Beirne, Oo. Donegal. 



1901. 






11/8 

11/8 

S.R. 138 
S.R. 139 

llmi.N byW.ofEiiBlul, 
Co. Mayo. 

50mlN. by W. Of Eagle I. 

0 

0-400 

- 

GO. 



0-600 

— 


23/8 

24/8 

S.R. 1J0 1 
S.R. 146 1 

60 mi. W.N.W. or Slync 
Hoad, Co, Galway, 

80 mi. W.N.W. of slync 
Hoad. 

0-800 

112 

0 

Few. 

30 'i muck 
brokon. 

1905. 






8/11 

S.lt. 275 

0 gj^N-W. of UlosBun 

40 

120 

r ory fow. 
Very fow. 



Salpa zonaria, Pallas. 

Salpa cordiformis-zonaria, Traustcdt, 1885, PI. L, 
ngs. 10-11. 

Sdpa cordiformiis-zonana, Herdman. 1888, p. 70, PI. 
VII., figs. 1.9. 1 

Salpa zonaria, Apstein, 1894, pp. 36-87. 

Salpa zonaria, Apstein, 1901, p. 10, fig. 10. 

Salpa zonaria-cordiformis, Hitter, 190S, p 76, figs. 20-21. 

[ 14 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



I. ’06. 


15 


This species is very widely distributed in the N. Atlantic, 
but does not seem to occur in large shoals. It has been 
recorded from as far N. as Cape Farewell and Iceland (Apstein, 
1894, p. 36), and was taken by the Plankton Expedition in the 
neighbourhood of the Azores and Cape Verde Islands and in 
S. Equatorial current (Traustedt, 1893, p. 6). It seems to be 
only an accidental immigrant into the Irish area. 

All the records below refer to the sexual generation of the 
species. 


Date. 

Station 

No. 

Locality. 

Depth 
of Not. 
Pms. 

Sexual Form. 

Asexual Form. 

1903. 






8/6 

S.R. 19 

60 mi. W.N.W. of Tearaglit, 
Co, Kerry. 

100 

1 medium. 


1905. 






3/2 

S.R. 188 

50 mi. "W . ![ N. of Tearaglit. 

350 

2 largo. 


11/5 

S R. 221 

53° 16' N. 30° 17' W, 

0 

2 large. 



Pyrosoma spinosmn, Hordnmn. 

Pyrosoma spinosum, Herdman, 1888, p. 29, PL II., 
figs. 9-15. 

Pyrosoma excelsior, Perrier, 1886, p. 229. 



The genus Pyrosoma is represented by a single very young 
colony which I have referred to P. spinosum, as it possesses 
all the main features of that species though showing some 
small differences which may be put down to immaturity. 

The capture of this small colony is of interest, as the 
recorded specimens of P. spinosum are only three in number 
and were all of large size, one having been taken by the Talis- 
man and two by the Challenger . The colony is imperfect, 
the. closed ventral end having been broken off. The remain- 
ing portion, with the common cloacal aperture, is somewhat 
crushed but otherwise well preserved. The specimen as it 
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stands measures about 1’5 cm. in length, by '9 cm. in 
diameter. The walls of the colony arc about 2 mm. thick 
The dorsal opening is about 2'5 mm. in diameter ’and is 
guarded by four triangular pyramidal processes, -which pre- 
sumably belonged to the four original zooids. ^ 

The zooids are too small to investigate satisfactorily. I n 
one, measuring T5 mm. in length, the longitudinal bars are 
at least twenty in number, and the transverse vessels twenty- 
four, or possibly more. Seven dorsal knguets were made 
out . in one specimen, but it appeared as if' others had been 
broken off. The branchial aperture of each zooid is irregu- 
larly lobed, the ventral lobe being slightly the largest; the 
lobes are not produced into distinct tentacles, as in the’full- 
grown P. spinosum. 

A stout, sharply -pointed, curved spine or process of the test 
with ventral and lateral keels, is situated ventrally to each 
branchial pore, and partially overhangs it. The curve of the 
spine is directed towards the common aperture, so as to offer 
least resistance, as Herdroan suggests, to the passage of the 
colony through the water. The situation of the test processes 
ventral to the branchial openings of the zooids is a character 
only found in P. spinosuni. In other species the processes are 
dorsal to the openings or entirely absent. 

The disposition of the zooids and spines seems to be more 
or less regular. They are, arranged alternately in vertical 
rows, there being about sixteen rows in the circumference of 
the colony. It is possible, however, that in the figure the 
arrangement is shown as being more symmetrical than it is in 
reality. Between each row is a thin vertical ridge with a fine 
crenulated edge rising in places into a low crest. 

Through the kindness of Dr. R. N. Wolfenden I have had 
an opportunity of examining two large specimens of P. spino- 
vum taken by his yacht, the Silver Belle , in 200 fathoms, off 
Capo St. Mary, Portugal, in March, 1900, and I hope to be 
able to deal with them shortly elsewhere. 


Date. 

Station 

No. 

Locality. 

Depth 
of Not. 
Fms. 

— . 

1908. 

4/2 

S.H. 299 

95 mi. S.W. by W. £ W. or 
Fastnet, Co. Cork. 

500 

One specimen in lownet on : 
trawl. 


LIST OF AUTHORITIES QUOTED. 


Apstein, 1894. — "Die Thaliacea, der Plankton Expedition,” Bd.II,, 
• B. a. B. Vertheilnng der Salpen. 

Apstein, 1901 — “Salpidae.” Nordisches Plankton, Lief. 1., Th. IlI. 
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Seeliger, 1895. — “Die Pyrosomcn dor Plankton Expedition,” Bd. II. 
E. b. 
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SECOND REPORT ON THE COPEPODA OF THE IRISH 
ATLANTIC SLOPE, 

BY r 

G. P. Farran, B.A. 

Plates I-XI. 

The list of species here given is the result of a number of deep- 
water townettings taken off the West coast of Ireland in 1904-5, 
and may be regarded mainly as a contribution to our knowledge 
of the plankton of the region lying between soundings of BOO and 
1,000 fathoms. 

The principal net used on eacli station was either a large 
triangular townet of coai-se silk or mosquito-netting, each side of 
the mouth measuring six feet, or else a mesoplankton trawl, 
of Dr. C. G. J. Petersen’s design, of coarse screen cloth. At 
intervals along the wire warp carrying the main net were fixed 
smaller ring townets without bridles, the rings being fastened 
directly to the warp, so that they remained vertical and thus 
were partially closed while the nets were being hauled. These 
serial townets, when they arrived at the surface in safety, fur- 
nished a check, when estimating the error caused by the fishing 
of the nets during ascent, by giving some indication of the fauna 
of intermediate depths. 

The following list gives the positions of the various stations 
and the nature and depths of the townets used on each of them. 
It will be seen that four of them, viz., S.U.I39, S.R.140, S.R. 197, 
and S.R.23I, are just outside the Irish deep-water area as marked 
by the 1,000-fathom line, while one, S.R.193, is about on the 
boundary line, but on which side of it it is impossible to say, as 
bottom soundings were not taken. 

It should be noted that in the following pages the captures of 
each species are regarded as having taken place at the depth at 
which the net is recorded to have been fishing, any instances in 
which this view seems to lead to error being specially referred 
to. The depth of the not is deduced from the length of warp with 
which it was fished, and must consequently be regarded as 
approximate; the possible error is not, however, sufficient to have 
any serious effect on the results. 

Station S.R. 139. 50 miles N. by W. of Eagle Island, Co. 
Mayo, lat. 55° O' N., long. 10° 48' W". soundings looo fath., 

Llth August, 1904. 

Medium silk net 1 , surface. Medium silk net 1 , 600 fath. 

» » „ 100 fath. „ „ „ 800 fath. 

» » ,, 200 fath. „ „ „ 1,000 fath. 

v „ 400 fath. Mosquito-net A 2 , 1,000 fath. 

iBolting silk, 25 openings to 1 cm. 

Triangular net, sides 6 feet. 

Fisheries, Ireland, Sci, Invest., 1006, If, [ Published , June , 1906], 

[ i9 r 

O 


Printed image digitised by the University of Southampton Library Digitisation Unit 



TT. ’06. 


4 


Station S.R. 140 40 miles N. by W. of Eagle Hand Co 

Mayo, lat. 54 50 N., long. 10° 45' W., soundings 1000 fath.' 

Hth August, 1904, 

Medium silk net 1 , surface. 

„ „ „ 330 fath. 

„ ,, „ 530 fath. 

Mosquito-net A 2 , 730 fath. 

Station S.R. 104. 50 miles W.N.W. of Tcaraolit Co Km 
lat. 52 0' N„ long. 12° 0' W„ soundings, 375 latln 3 ’ 

3rd November, 1904. 

Medium silk net 1 , 100 fath. 

„ „ „ 200 fath. 

Coarse silk A 3 , 350 fath. 

Station S.R. 175. 40 miles N. by W. of Eao-le Wand rv 
Mayo, lat. 54° 53' N.,long. 10° 42' W., sonndingsT^fath^ ° 

14th November, 1904. 

Medium silk net', COO fath. 

Coarse silk A 3 , 600 fath. 

Station S.R. 103. 40 miles N by W. of Eagle Island, Co. Mayo, 
hit. 54 oO N., long. 10 30 W., soundings eso fath. 

10th February, 1905, 

fmo silk net 1 , surfaeo. 

Coai-se silk 5 and cheese cloth 11 not, 230 fath. 

r . " ... ” ” „ 430 fath. 

Coarse silk net 3 , 530 f a th. 

Erne silk net* 030 fath. 

Coar.se silk A 3 , 630 f atll> 

lnt S W°? 7 ' S 'l R ' 19 ?os r, r 0 ,',":!'; S N ’ h y W - of Englo Island, Co. Mayo 
lat. 54 57 , long. 10° 51' W„ soundings Mo fath. 

11th February, 1905. 

Coarse silk 5 , and cheese cloth" not, 80 fath. 

’’ ” » ,, 280 fath. 


Coarse silk net 3 , 
Fine silk net*, 
Coarse silk A 3 , 


480 fath. 
580 fath. 
680 fath. 
680 fath. 


Station S.R. 224. Off the Porcupine Bank, lat. 53° 7' N„ long. 
15 6 W., soundings 860 fath. 12th May, 1905. 

Petersen Mesoplankton Trawl 7 , 700 feth. 

'Bolting sill;, 25 openings to 1 cm. 

-triangular net, sides 6 feet. 

9 «S? aiin e« to 1 cm. 


*Bolting silk, 50 openings to 1 cm. 
Eolting Silk, 14 openings to 1 cm 

Vi?’ i° openings to 1 cm. 

• (In,. 7 nrusninoo 1 


openings to 1 cm. 
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Station S.R. 231. 50 miles N. by W. of Eagle Island, Co. 
Mayo, lat. 55° 1' N., long. 10° 45' W., soundings 1,200 fath. 

20tli May, 1905 

Coarse silk’ and cheese cloth 2 net, 200 fatli. 

„ „ „ „ 400 fath. 

Coarse silk A 3 , 750 fath. 

Petersen Mesoplnnkton Trawl 4 , 1,150 fath. 

The most noticeable features of the eopepod fauna of the region 
investigated are the very large number of species represented 
and the uniformity with which they occur. The first of these 
facts has been made familiar by the lists published by Professor 
G. 0. Sans, Dr. Wolfenden, and the late I. C. Thompson. The 
second might, perhaps, be inferred from the fairly uniform con- 
ditions of light and temperature, hut has not been duly em- 
phasised as regards the copepoda. It is, I think, better shown 
by lengthy hauls with large nets, such as those here dealt with, 
than by gatherings of small bulk, which, when large numbers 
of species are present in small quantities, must necessarily contain 
only a small proportion of the species actually represented. 
This objection is, of course, equally to be urged against any 
deductions made from the contents of the small serial tow- 
nets referred to above. 

The number of species recorded below is 164, and of these 
about 120 may be reckoned as permanent members of the slcoto- 
plaokton, that is to say in this locality, and may be expected to 
occur in any townet which is towed within the region of observa- 
tion at the appropriate depth for a sufficient length of time. 
Though a few species, such as Anartia Glausi, Galanus fiwmarehi- 
cus, Metndia lucans and Euchaeta norvegica, are present in 
much larger numbers than the rest ; yet there is no indication of 
the presence of any particular species in swarms such as are 
found in shallow or inshore waters. The nearest approach to 
such a swarm is in the case of Scolecithricella dentata at 200 
fathoms on Station S.lt. 164, when that species formed ten per 
cent, of the gathering. 

A selection from the temperature and salinity observations 
made on the townet stations is here given to illustrate the 
physical conditions under which the gatherings were made. 

AUGUST, 1804. 

Station S.R. 139. Station SK. 14.0 


Depth in Fath. 

Temperature. 

Depth in Fat h 

Temperature 

1 

14-6 

0 

14-5 

10 

14-6 

10 

14-6 

00 

10*0 

67 

10-0 

'94 

9-40 

98 

9-46 

500 

8-4 

480 

8*7 

800 

7-0 




^Bolting silk, 14 openings to 1 cm. 

£ a :. : 10 openings to 1 cm. 

4 n k,S auze > 9 openings to 1 cm. 

*Oa. 7 openings to 1 cm. 
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Station S.R. 

104. 

Station S.R. 

Depth in Path. Temp. 

Salinity, 

Depth in Fnth. Temp. 

1 

13*2 

— 

0 10-9 

10 

13*2 

— 

30 107 

50 

11*2 

35*55 

C 

o 

o 

100 

io-c 

— 

90 10*0 

150 

10*4 

35*02 

200 9.5 

200 

10*23 

35*59 

400 g -05 

350 

9*78 

35*70 

G70 4*5 



FEBRUARY, 

1905. 


Station S.R. 

193. 

Station S.R. ] 


Depth in Filth. Temp. 


0 

. 10 
50 
100 
300 
480 


9*6 

9'4 

9*5 

9-55 

9’57 

9-2 


Salinity. 

35*41 


35*39 

35*41 


Dopfch in Fiitli. 
0 
10 
50 
100 
200 


Temp. 

9*5 

9*7 

9*5 

9*G 

9*0 


Salinity. 

35*44 


35*39 

35*48 

35*46 


Salinity. 

35*43 

35*34 

35*41 

35*37 


MAY, 1905. 


Station S.R. 224. 

Depth in Fntb. Torn]). Salinity. 
0 10*7 35*32 


Station S.R. 231. 


Depth in Path. 

Temp. 

Salinity. 

0 

10*9 

35*28 

10 

9*9 



53 

9*3 



100 

0*3 

35*23 

150 

9*2 

35*19 

300 

8*9 

- 

conditions under which 

the tow- 


C T Ti xV . v m 01 umm 111 lour groups accord- 
mg to the months m which, the observations were made, one or 
two of the stations m each group being located in approximately 

n “ rae . P° sltl01 h via, 40 to 50 miles N. by W. of Eagle Island, 
County Mayo. ^ 

The stations S.R. 139 and S.R. 140 taken in August, 1904, 
may bo considered as identical in position. No salinity observa- 
tions were taken, but judging from the International Bulletin for 
that month, the north-eastward extension of the highly saline 
oceanic water Was greatly reduced, the surface isolialine of 55'5 
apparently stopping short a,t lat. 50° N. 

In November 1904, one station, S.R. 176, was taken in the 
usual position 40 miles N. by W. of Eagle Island, and the other, 
S.R. 164, 60 miles W.N.W. of Tearaght, County Kerry. The 
sa me conditions as indicated by the observations and the Inter- 
nauonai charts show a tongue of water of fairly high salinity, 
c mg up fioin the southward and keeping close in to the 
o°u ’ ti 1S ^f S ° °^,^ e tongue ofi' Tearaght being considerably 
■ alter than its northward extension. The Tearaght station thus 
ers lomthe rest both in its southern position and consequent 
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hioh salinity, and also in its moderate depth,' so that faunistie 
differences must not he ascribed to one cause without considera- 
tion of the other. 

The two stations taken in February, 1005, may be considered 
together. The salinity conditions during that month were prac- 
tically identical with those of November, 1004, but the tempera- 
ture of the water showed a fall of about 1" C. in the upper 
layers. 

In May, 1905, observations show that the flow of highly saline 
water from the southward, while continuing its northward 
extension even further than in February, had moved away from 
the coast, and sweeping far outside the Porcupine Bank, had 
stretched thence N.E. to tiio North of Scotland, the water on 
station S.R. 231 off Eagle Island falling to 35’28 at the surface, 
and 3519 at 150 fathoms, and on station S.R. 224 taken outside 
the Porcupine Bank only reaching 35'32 at the surface. 

Applying these considerations to the faunistie lists we should 
expect to find that stations S.R, 139, S.R. 140, and S.R. 231, 
taken when the southerly flow was farthest from the coast, con- 
tained the smallest proportion of southern species, while in 
S.R 164 the presence of southern forms should be more noticeable 
than in the rest. Stations S.R. 175, S.R. 193, and S.R. 197 
should also contain a high southern percentage, while the position 
of S.R. 224, 180 miles from shore, should counterbalance its lower 
salinity. These four sub-divisions I have referred to respec- 
tively as N. S. M. and O. 

These expectations are not very fully borne out by the results, 
probably because the effects of the periodic northerly drift are 
greatly diminished at the depths at which most of the specimens 
were taken. 

Putting aside eleven species as being too small for capture 
except in lino silk nets, and 101 species which may he regarded 
as indigenous, being common to the stations of both high and 
low salinity, we find that there are twenty-five species peculiar 
to N. or N. and O. Nine of those are new, and may or may not 
represent northern forms. Two, Gctfopages hamatwn and 2'emora 
lungicornis, are members of the coastal fauna, and with them 
should probably be reckoned Euchirella rostrata. One, 
Undindla oblonga, is only known as Polar, and the remaining 
eleven are probably temperate N. Atlantic forms, six of them 
being species recently described by Prof. G. O. Sars from the 
Prince of Monaco’s collections. 

t Taking next those species which occur in M. or S. hut not in 
N-, we find that out of twenty-four species there are nine which 
may he regarded as of Southern origin. These are : — 

Calanua gradlia. Xantltoadanus typicus. 

Calocalanus styliremis. Phaenna spinifera. 

*Clausocalanus arcuicornin. Pleuromamma abclominalis. 

*Aetideuu GiesbreuMi. *A.ugaptilu$ palumboi. 

*Euchaeta acuta. 
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The majority of these, which I have marked with an asterisk 
are more or less epiplanktonic in their habits, and possibly they 
may all prove to be so. The remaining fifteen ai* ZKTf 

iretic0^ eCleSi r e ' which ranges toVe 

Arctic Ocean, and nine of whose distribution not much is known 

Of the four species peculiar to 0., one, Soolecithrix vctiida is 
and the remainder, Eucalanus attmuatiiH. Lucicath 
longisermta andAugaptilus pavoninus may, I think, be regarded 

faet^thr^re^i^t/ 031 ' 1011 being pr0bilb,y a — hnjxn-tant 


The number of new species described is thirty, three of them 
being made types of new genera, the list being as follows 


Mimocalanus cultrifor, gen. 

^ et sp. nov. , 

Mimocalanus nudus, 
Oxycalanus spinifer, gen. et 
sp. nov., 

Spinocalanus spinosus, 
Chiridius gracilis, 

Gaidius validus, 

Gaidius parvispinus, 
Euchirella Wolfendeni. 
Euchacta Sarsi, 

Euchaeta Scotti, 

Euchacta quadrata, 

Euchacta mbicunda, 
Valdiviella insignis , 

Undinella brevipes , 
Scolecilhrix gracilipes, 
Soolecithrix globiccps ’ 


Soolecithrix valida, 
Lucicutia lucula, 
Heterorhabdus robustus, 
Haloptilus tenuis, 
Haloptilus jons, 
Augaptilus fucilis, 
Augaptilus similis, 
Augaptilus horridus, 
Augaptilus anoeps, 
Phyllopus H algae, 
Phyllopus impar, 

Gan da cia gracUimana, 
Paroithona parvula, gen. et. 

sp. nov., 

Oncaca cxigua, 

Oncaea obsuura, 

Lubbockia brevis. 


the F Xst°co^t of L i aV f al rt beun l '“mxlcd by me (1905) from 
tile west coast oi h-eland under pre-existing names but I have 

SSj'f Of their specific distinctness. Chiridim 
drills accordingly replaces the record of Chiridius Popped 

— ioi - % “• 1 

fathoiSnTkt'mttT 61 ' 0 W ° Stl; F “ ladu J usfc outside the 1,000- 
are to be found p'tii ^ eeicain * la * il ^ the species enumerated 
Biitish-and- hdfli ^ or periodically within the 

addueible in the ee P" water area, though absolute proof is only 

“nd S.R 224 those taken on stationa S-R- 164, S.K. 
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TABLE OF OCCURRENCE OF SPECIES. 


The symbols indicate the relative abundance of the various 
species in each townetting, their signification being as fol- 
lows :■ — 


A = abundant or over 45%. 

C = common or 20-45%. 

M= moderate or 10-20%. 

F = few or 5-10% 

+ =very few or less than 5%. 
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TABLE OP OCCURRENCE OP SPECIES. 


“• 14tl - I mlim. UJ 


Depth In I’atlioma, 


1 Calauus flimiarchicus, . . + -|- 1 ]r. 1 i<\ I jj. ' ' j r j , 

2 C. hyperboreus, j . . , j j j 

3 C. teuuicornis, . . ,, -f- , j J | i 

4 C. gracilis, . . J j ! ' 


T r -! + + l"- *■• •• ••!+!»• * * 

1 1 + i + ■■ •• •• •• «J..L 


5 | Mcgacalanus priuccps, • • | • j . . j . . I . . . . . _| I 

6 i M. lougicornis, . . . . I . I , t I i J i + 

? | Bncaluuu olongatus, .. .. I + j .. | + j + j + j + ' 


8 E. eraaaus, 
n E. attenuatus, 


■• + + ••••+ + .. .. 


+ •!- + + .. i .. i SI. | 


i + I + I - - j 


10 Rlrincalunus nasutus, .. -j- -fj.f j. j_ 4l, I ! 

j 1 ! I * j • I •" • • . . ■ *f I f I _|. f j 

11 ParacalanuB parvus, . . c. + j + I ' -j. p f I |_ ^ I I j 

12 Calocalanus stylircmis ..III! 


13 j Mimocalauus oultrifcr, .. .. I .. j | I 

1 4 | M. nudus, . . | ! ; | ! . i 


15 j Osy calauus apinifcr, . . i I j f _ 

10 I Spinocalanus abyssalis, + _|. | + + j ^ 


17 S. magiius, .. . . i I , 

| •*•■•• + + + + + 

IS S. apinosus, . . 

**’*■' | + -|- j 

10 PseudocalanuB elougatuB, .. j -|- I -|. f + j + + 

20 I Microcalanus ap., . . . . ; . I 


.. + -I- .. .. 

+ + + •• --I 


21 j Clausocalanus arcuicomis, 

22 I Ctcnocalauus vuuub, . . 


- H ••••+• 


23 Aetideus armatua. . i w i I , I , I . j 

24 A. Giesbrochti, .. I ] M* J.! . j + + * " * 4 

25 l-’aroella multiserrata, . . I I I j. ( ! j ” ! + 

26 ChiridiuB armatua, . . . I , , I I j ' ' I 


27 C. gracilis, 

28 Pseudeuchaeta brevi- 

cauda. 

20 Gaidius tenuispinus, 


-!• j + -I- -I- 

+ •■ + + 


• • + .. + ; + 

+ If. + j + 


•- •I- .. 


31 G. iiotacanthus, 

32 G. parvispiuus, 

33 I G. validus, 

34 Gaetanos pileatua, 


+ + + ■• + •• + •• + + + 


siUt net. t Medium silk net. * Coarse silk triangular not 
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TABLE OF OCCURRENCE OF SPECIES. 


S.R. 

103. 




S.lt. 197. 


,s.u 

234 

S.lt. 231. 

i 

Station No. 

1 

! o 
. : « 

i 

o 

j 

1 

© 


■ © 

o’ 

o‘ 

1 . 

! <=> 

i M 

o' 

o' 

o' 

o' 

J 



■■ 


i * 


l i 

. ^ 



i * 


w 

■* 

t - 


Depth in Fathoms. 

.. ; + 

i c * 


i V. 

i c* 


I c. 

1 

i c ’ 

i m. 

1 

F. 

CL 

4- 

C. 

0 

F 

+ 

Calauua finniarchicus. 



i " 

1 •• 
j 



1 • * 


4- 

4- 

-h 

4- 



4- 

- 

C. liyperboreus. 

4* ; • • 


i ” 

-h 






4- 




• • 



C. tenuicornls. 




•• 

-I- 





i " 

•• 




■■ 

'' 

C. gracilis. 



” 

j 



.. 



” 

•• 

4- 



” 

4- 

Megacalanus princcps. 


i " 

1 ” 


4* 


" 


4- 


+ 

4- 




4- 

M. longicornis. 

.. .. 


! 

4* 

4- 


+ 

4- 

F. 

+ 

4- 

-h 

4- 

! 4- 


+ 

Ducal amis clongatus. 

. . 



+ 

+ 





4- 

1 -L 






,, 

-1- 






.. 




1 

4- 


" 


... 

K attenuatu3. 

■ ■ . T 

+ 

i + 

-j- 

+ 


4- 

4- 

4- 

4- 

; 4- 

F. 

4- 

4- 

4- 

*h 

Ithincalanus nasutus, 

•• ! •• 


.. 

■ 



1 •* 










I’araealauus parvus. 

.. .. 



•• 



•• 


-1- 

•• 







Calocalanus styliremls. 

.. .. 



■' 










-• 



Miinoealaiius cultrifer. 

















M, uudus. 


I 












•• 


.. 

Oxycolunus splulfer. 



• • 

4- 

4- 


•1- 



4- 

4- 



4- 



Spiuocaluuus ubyssalis. 




+ 

+ 





F. 

+ 

4- 


.. 



S. inagnus. 


+ 


4- 

+ 




■■ 

4~ 







S. spinosus. 

+ ! .. 

** 





4- 







.. 



Pscudaeulanus clongatus. 




+ 



- 



4- 







JTicrocalanua sp. 

.. , .. 
















Claus o calau us urcuicoru is . 















- 



j 






■■ 






" 




Ctcnocalauus van us. 

■' j *' 












-i- 

•i- 



Aetideus armatus. 

.. .. 












• • 




A. Giesbrechti. 

i 




-1- 



4- 

4- 

4- 

4- 



+ 



Faroclla niultiserruta. 

.. ,. 

-i- 

+ 


P. 


4* 

4- 

+ 

4- 

4- 

-I- 



I* 1 . 


Chiridius armatus. 

! " ! 


■■ 


+ 


4- 

4- 

4- 


4- 



+ 



CL gracilis. 

■• •• 


” 









4- 





Pseudeucliaeta brevi- 

.. .. 1 























4- 


4- 

+ 

4- 

■h 


4- 

4- 


Gaidius tenuispinus. 

’* i ”• 


” 1 









+ 



4- 

4- 

G. affini8. 

..... 



■'* 








+ 



4- 

4- 

G. notacanthus. 









■h 

-h 

4- 






G. parvispinus. 

.. .. , 















4- 

G. validus. 

1 | 

+ 

p. 

4- 



4- 

4- 

4- 

+ 

4- 

F. 


4- 

4- 

4- 

Gaetanus pileatus. 


§ Mosquito-net triangular net. 


[| Meao-planktou trawl. 
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T4ble of Occurrence of Species— continued. 


Station No., 


S.R. 

30. 

S.It. 140. 

s .It. 

104. 

S.R. 175, 



i 1 i 

| r ‘ 
i 


1 


'1 | 

1 




— 

j 


Depth in Fathoms, 

|J§ 

1 o' 
§ 

1 400. 

! 

• g 
j « 

c 

i s 

c * 

O' 
1 CO 

i o' 

S?' 

o' 

o 

o- 
i ° 

- 
i o' 

5 

o' 

o 

35 

Gaetanus miles, 


.. 



u: 



n 

i . 



r 


I 

36 

G. latifrons, . . 


- 



•• 

I + 



i 

+ 


1 

* 

-- 

" 

37 

G. major, 



-J- 

, • 

-i 










i 4 




I 



T 

-l- 


-1" 

~r 

+ 



+ 

-j 

+ 

38 

G. minor. 



-U 
















•• 




+ 







+ 

+ 

-L 

30 

Undeuchaeta major, . . 






I 

















j -r 


-h 

-f- 

-r 



! 4* 

-j. 

T 

40 

U. minor, 


1 



















r 






-f- 



F 

-I- 

| J. 

41 

Cliirundiua Streetsi, . . 






| 









' 








j 'h 



-1- 

-1- 



+ 

_L 


42 

Euchirella messiuensis, 

4 

1. 





1 









1 







■■ 





+ 


•• 

! + 


1 4- 

43 

E. galeata. 












1 



1 .. 

44 

E. maxima, 




i 

1 " 







T 

T 

4* 


45 

E. curticaudn, 

"I* + 

1 •• 


•• : + ! -1- 

+ 




+ 



+ 

+ 

u 

46 

K. ro strata, . . 

+ 




! f 











47 

E. Wolfendeni, 
















.. 

43 

E. obtusa, 

















40 

Eucliaeta acuta. 

































+ 


50 

E. uorvegica. 


+ 

+ 

+ 

! + 

+ 

A. 


+ 

-1- 

A. 



M. 

J. 

C. 

51 

E. barbata, .. 





i 



;; 









52 

E. Sarsi, 


.. 




i ■■ 






H • 






03 

E. Scotti, 






! *' 



" 







'* 








.. 

•• 


4- 

. . 



*|- 




.. 


54 

E. quadrafcu, 
















: 














H- 



-j- 

.. 


53 

E. rubicunda, 




" 





1 






1 


36 

E. tonsa, 









" i 







•• | 










-1- 

1- 









T 

57 

E. biBinuata, 
















l 


58 

Vuldiviella iusiguis, .. 









;; 



T 






59 

Chiridlella maurodactyia, 












H* 






60 

Plinennu spinifcra. 
















J. 


01 

Xanthocalanua typicus, 













H- 


4* 

T 


02 

X. Greeni, 









• • i 









03 

Cephalophanos refulgens, 









" ! 








J. 

64 

X pinguis, 









■* j 









65 

Onchoealauus cristatus, 








4 










66 

O. hirtipes, 









■■ i 



+ 


■* 1 




67 

Cornucalauus cheJifor, . . 









■■ | 





■■ 





■ 






+ 


+ 




-j- 




T 


68 

Undmeila oblonga, 


' 

e .' 

"* 














69 

1. brevipes, . . 














" 1 






I I 

'* 1 

" 1 


1 

+ 


** 1 

” 




• • 

1 





t Medium silk net. Coar&e silk triangular net. 
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Tabus of Occurrence e of Species — continued 
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U. minor. 






r 1- 

| -h 
1 + 
; 
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+ 
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+ 
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i " 

+ 

Cliirundina Streets!. 
Euchirella messinensis. 
E. galeata. 

E. maxima. 







i -i- 


: H* 

1- 


| + 

-1- 

+ 

1- 

•H 

j + 

j + 

E. curticaucla. 




! •• 








i 


+ 

H- 

-1- 

+ 

| + 

E. rostrate. 



i •• 









1 .. 


i 



1 ** 


! li. Wolfendeni. 






i i 







•f 

•1 



! 

1 + 

E. obtusa. 






i 








-1- 





Euohaota acuta. 



1 

: + ! 

l'\ 1 


M. 

-!- 

| + 

+ 

M. 

i i 

j\r. 

C. 


I 

c. 

A. 

ft uorvegica. 












! + 


+ 



-h 

+ 

E. burbata, 














-1- 



1 •• 

-h 

E. Sarsi. 



1 ” 





•• 1 





1 

I- 




+ 

E. Scotti. 













-1- 

+ 





E. (iuadrata. 


















-I- 

E. rublcunda. 







+ 


” i 

H- 

•1- 


+ 

H- 



+ 

+ 

E. tons a. 



•• i 







• • i 

■■ 1 



1- 


- 



E. bisinuata. 



;* i 







.. 1 

•• ! 



I- 





Valdiviella insignis. 



:: 




T 

.. 1 





+. 






Chiridiella macro da ctyla. 
Phaouiia spinifera. 
Xanthocalanus typieus. 



" | 




+ 


. . . 



-I- 


+ 


1 


+ 

X. Greeni. 








• • i 



-1- 

+ 






Cephalophanes refulgens. 







+ 












X. piuguis. 






" I 

-1- 



1 

+ 

+ 

.+ 

+ 



+ 

+ 

Onchocalanus cristatus. 









•• 

.. ! 








+ 

0. liirtipes. 






•• i 

+ 


" 


+ 


+ 

+ 



+ 

+ 

Cornucalanus chelifer 






i 



•• 










Undin8lla oblonga. 



" 






- 1 

" 









U. brevipes. 


§ Mosquifco-uot triangular net. | Moio-pluukton trawl. 
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Table of Occurrence of Species — continued. 


S.R. 104. S.R.17; 


Depth iu Fathoms, I o’ I 1 


70 Scoleeithricella dentata, 

71 S. ovata, 

72 S. minor, 

73 Scolecithrix magna, 

74 S. ecliiuata, . . 

73 S. graeilipcs, 

76 S. obtusifrons, 

"7 S. glubicflps, 

78 S. valida, 


80 Scottocalanus 9Ccurifrons, 

81 S. persecans, 


82 Lopliotlirix frontalis, 

S3 Ceatropagcs typicus, _|_ -j. | _|_ 

84 C. liamatus, . . . . | 

85 Temora lungioornis, 

86 Temoropia inayunibuensis I 

87 Motridia luecns. .. + c. C. H. a. c. 0 

88 M. vennsta, .. .. _j_ , . 

„„ I r , I + I + + •• 


88 M. vennsta, 

89 M. brevicauda, 

90 I M. princeps, 

91 Pleuromamnm abdowhi- 

alis. 

92 P. robusta, 


93 P. xiphlas, ,, | . j 

94 P. gracilis, . . 

05 Luuicutia gruudis, ! ^ ^ 

96 L. inagna, . . , 

+ -I- -I- . . . . -|- -U 

97 L. lucida, . . 

08 L. curta, 

+ + -|- . . -|- -|- 4- 

99 L. longisorrata, 

LOO L. flavicornis, .... 

101 Hoterorhabdus norvogicus . . , , 

+ H- + -I- 4- 

102 H. spinifrons, 

103 H. abyssalis, I_ j J _j_ | 

104 H. robustus, 


t Medium silk net. 

L 30 ] 


: Coarse silk triangular net. 
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Table op Occurrence op Species — continued. 





S.R. 193 





S.R, 

. 107. 


S.R. 

224. 


S.R. 

, 281. 

Station No. 



c 

el 

o' 

o' 


o' 

o' 

oo 

§ 

e. 


1 

1 

i s 

o' 

o 

o' 

o 

o' 

o 

o' 

o 

o' 

c 

++ 

o' 

o' 

Depth in Fathoms. 



| 



•1- 

-1- 


| 

'* 




I 

•I- 



-I- 

1 


Scolecifchricella dentata. 




+ 



-1- 


+ 

+ 



+ 


+ 

+ 

+ 


S. ovata. 





1 .. 







+ 





1 


S. minor. 




+ 



+ 


+ 

-1- 


+ 

+ 

+ 


+ 

+ 

+ 

Scolecithrix magna. 






+ 

+ 






1 + 



+ 



S. echinata. 







+ 


+ 

+ 



+ 






S. gracilipes. 






+ 

+ 



+ 


+ 

+ 

+ 


+ 

+ 

+ 

S. obtusifrons. 





i 









+ 





S. globiceps. 














H- 





S. valklft, 






+ 

+ 




+ 


-1- 



+ 



S. robustn. 







+ 

+ 




+ 

-1- 

-1- 




+ 

Scottoealanus securifrons. 




+ 


+ 

+ 





+ 

+ 

+ 




+ 

S. perse rails. 




+ ; 






+ 

+ , 


+ 

+ 



-1- 

+ 

Lophothrix frontalis. 



















Ontropages typicus. 
















+ 



G. hnniatus, 
















+ 



Tcmora lougicornis. 






+ 






+ 







Temoropia mayumbaensis. 


A. 

A. 

C. 

M. 

m. 

M. 

A. 

c. 

C. 

F. 

M. 

C. 


A. 

c. 

F. 

-1- 

Metridia lucens. 




+ 


+ 



F. 

+ 


+ 

-1- 

+ 


■f 



M. venusta. 




+ 


+ 

+ 



F. 


-1- 

+ 


*■* 1 




M. brovioauda. 



+ 



+ 



+ 

-1- 

+ 


+ 

•i 

■■! 


+ 

-1- 

M. prineeps. 






M. 

P. 



-1- 


+ 

-1- 

j 




Pleuroniamma abdomin- 






+ 

M. 

-1- 

M. 

-1- 

F. 



0. 

F. 


P. robusta. 






+ 

+ 

+ 




+ 

i- 

~l- 





P. xipliias. 






+ 

+ 

+ 

+ 

-1- 



+ 



+ 



P. gracilis. 














+ 




F. 

Lucicutia grandls. 





+ 

+ 

-h 



+ 

+ 

+ 


-1- 


+ 



L. magna 













+ 






L. lucida. 




+ 


+ 

+ 



+ 

-1- 

+ 

+ 



+ 



L. curta. 














+ 





L. longiserrata. 












+ 







I. flavicoinis. 





M. 

+ 

F. 


+ 

+ 

F. 

+ 

+ 

+ 

+ 

*h 

+ 

+ 

'Heterorliabd’ , s norvcgicua. 




" 

F. 


+ 


+ 


+ 


+ 

+ 




+ 

H. splnifrons. 



















H. abyssalis. 


" 


•• i 

'• 









+ 





H. robustus. 


5 Mosquito-net triangular net, || Meuo-planliton trawl. 
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Table of Occurrence of Species — mnt.imir.il. 

Station No., I S.ll. 189. ! s.R. , 40 . 


S.H. 184 . 8X175 


T>nptli in Fathoms, 


10s 

Hnterorliabdus ffrimaldi 

100 

H. longicornis, 

107 

Mesorhabdus nnnectens 

108 

Disseta palumboi, 

100 

Hnloptilus longicornis, . , 

110 

IT. acutifrons, 

111 

H. tenuis, 

312 

H. foils, 

113 

Augaptilus elongatus, . . 

114 

A. nodifrons, 

115 

A. laticeps, 

116 

A brevicaudatus. 

117 

A. facilis, 

118 

A. gibbus, 

110 

A. palumboi, 

120 

A. bullifer, 

121 

A. truncatus, 

122 

A. similis, 

123 

A. magnus, 

124 

A. angustus, 

125 

A. filigerus, . . 


120 A. Rnttrsiyi, 

127 A. horridus, 

128 A. lougicmidatus, 

120 A. aueeps, 

130 A. megalurus, 

131 Pontoptilus muticus, 

132 P. abbreviatus, 

133 Arietellus simplex, 

134 A. pavoninus, 

135 A. plumifer, . . 

136 Paraugaptilus Buchani, 

137 Phyllopus Helgae, 

138 p. impar, 

130 Candacia rotundata, . 

9 Fine silk net. 


j + + + ! + 

! + 1 + .. i + 


j •* 1 + 

i .. i -i- 


. + + ; + 
• ; + + ;■ .. 


'+-!++!+ 


+ + + + .. 

■ • + ..+ .. 


. j + + ! + 

j .. .. j + 

+ + i + 


t Medium silk net. 

[ 32 ] 


: Coarse silk triangular net. 
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Table op Occurrence of Species — coviiimed. 





S.R. 103. 


a u. to?. 

K.It 

224 

ait, 23i. 

Station No. 

1 

i £' 

i, 

i 2 
1 ® 

++ 

o 

3 

eg 

, o’ 

£ 

sj 

1 ° 
So 

7 

o 

© 

o 

£ 

1 o 

o' 

Depth in Fathoms. 





!■■ 



! .. 








1 

4- 

Heterorlmbdus Grimaldi l. 





-!- 

4- 



4- 


+ 

r 


1- 



1 

II. longicornis. 






4- 




4- 

4- 






1 “ 

Mesorhahdus anneetens. 












i -i- 

1- 



I .. 

4- 

Diaaeta paluraboi. 





4- 



4- 






4- 




Haloptilus longicornis. 



I . i .. 













H. acutifrons. 












! •• 

• 





H. tenuis. 
















! " 

4- 

H. fons. 













4- 




4- 

Augaptilus olongatus. 






-!- 




4 

1- 

4- 





4- 

A. nodifrons. 












•h 

I- 





A. laticeps. 





1- 







4- 



4- 

•i- 

A. brevicandator. 











1- 






A. facilis. 





+ 











.. 

A. gibbus. 








4- 









A. palnmboi. 



" 













4- 

A. bnllifer. 




•• 

.. 










” 

4- 

A truncatus 












4- 




1 

A. similis. 



.. ; .. 


+ 




-1- 

4- 

4- 



4- 

4- 


A. maguua. 





+ 






4- 





4- 

A. anguatus. 



i " 


+ 

4- 






-j. 

1- 




4- 

A. flligerus. 



j 



4* 





4- 


-I- 


.. 


i 

A. Jtattrayi. 


1 


• • 4- 





4 . 






+ 

A. horrldus. 





. . j f 




4- 

4- 

-h 

4- 




+ 

A. longicmidatus 




•• 


.. 





-1- 








A. ancepa. 






+ 

+ 





+ 

4- 

+ 





A. megaluruR. 



















Pontoptllua muticua. 







4. 







4- 




4- 

P. abbreviatus. 




” i 








.. 1 

4- 

4* 

1 



4- 

Ariotollua atopies. 




•* 










4- 





A. pavoninns. 









.. 





4- 


.. 


4- 

A. plumifer. 







+ 












Paraugaptilus Buchani 






+ 

+ 


4- 

4- 

4- 


4- 



4- 

4- 


Pliyllopus Helgae. 



















P. impar. 


•H 




+ 




4- 


4- 

4- 


4- 

4- 


Candacia rotund ata. 


§ Hoariuito-net triangular net. 
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Table op Ocooemwcb op Species —continued. 


Station No., 


Depth in Fathoms, 


140 

141 

142 

143 

144 

145 
HO 

147 

148 

149 


S gf 


Canrlacia nor vesica, 

C. gracilimana, 
Anomnlocora Paterson 
Batliypontia olongnta, 
Acartia Clnusi, 
Mormonilla phosma, 

M. minor, 

Oltliona similis, 

O. plural fern, 
Paroithona parvuln, 

150 | Microsetella roson, 

151 j Clytemnestra. rostrata, 

152 | Aegis thus inucroimtiis, 

153 Monstrilla longieornis 

154 I Oncnea mcditerrnnca, 

0. conifera, . , 

O. ornata, 

157 j 0. notopus, . . 


158 

159 
180 
181 
102 

163 

164 


O. SUbtllis, . . 

0. minuta, 

0. exigun. 

0. obseura, . . 
Conaea rapax, 
Lubboekia brevis, 
Corina granulosa, 


S.B. Ido. 


+ ; 

m. ; 


A. I C. C. 


.. | .. 
I ... 


I .. 


.. I .. 


8.R. 161. 


*• j I 1 '- I M. j 1<\ | 


* Fine silk net, 


t Medium silk net. 


S.R.175. 


Coarse silk triangular net. 
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Ta.blh op Ocourrknck of Spkciks — continued. 


Depth iu Fathoms. 


+ ! + •• Camlacia norvegica, 

•• i •• •• C, gradlinmno. 

• • ! • • + AnoJualoeera Pataraou 

• ■ | • • • Biitliypoutla elongata. 

+ i •• • • Aeartla Olausi. 

• • j • • • • MormonlUft phasma 


Oithonn simills. 


Paroithona par villa. 
Microaotella rosea. 
Clytcmnostra roatrnfca. 


Aeglathus mucromitus. 


Alonstrilla iongleornls. 


Oucaea mcillterraiiea. 


.ubbockla brovle. 


Cor inn, granulosa. 


$ Mosquito-net triangular net. 


11 Mi,iso-planktoc ti awL 
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Order COPEPODA. 

Sub-order Gymnoplea. 

Tribe AMPHASKANDBIA. 

Family GALANILAE. 

Genus Calanus, Leach. 

Calamis finmarehicus (Gunner). 

Oetoohilus septentrionalis, Goodsir, 1843, 

Cetochilus lielgolandncus , Claus, 1863. 

Oalanus helgolcmdioiis, G. 0. Sars, 1903, 

K Prof, G. O. Sars’ view be adopted the name of this species 
should stand as 0. hdgolandicus as all the specimens met with 
belonged to the smaller species or variety. 

$ Occurrence .-^ This species appears to be widely distributed 
at all depths investigated, and, next to Metridia lucens and 
Acartia Glausi, is probabfy the commonest copepod of the deep 
water adjoining- our shores, though it does not occur there in 
'saHnity St SWal ’ mS aS are found in the °°astal waters of lower 

Calanus hyperboreus, Kroyer. 

are°wS , +i,t'A T r S «° n , e ? f species whose headquarters 
w 6 tt h ^’ Ctl °i ° lrC 6l r Ut Wll0se ran g e is continued south- - 

oiU nf the p® K < + d fV layerS i d f ep water - rt occurred on five- 1 
oiit, of the eight stations, at depths of from 630 to 1,000 fathoms, 

but only very few specimens were met with at any one time. 

Calanus gracilis, Dana. 

Occurrence. This is doubtless usually a surface species with 

theXeeTantu mal l 1 verticaldi ftribution ; but the feet that of. 
fathomflpn^r, V lere recorded , one was at 600 and one at 630 
depths ' ‘ 60 supposs ^ la t it Sometimes descends to greater 

Calanus tenuicornis, Dana, 

inhaMte'nt^of "the^ greater d h epths eC b^ n the SPeCieS ’ “ a 

i”? in fathoms 
though there is a possibility that the captures 
oZ Zrtl f during the ascent of the nets. The two 
fathoms 68 k ere recorded are from the surface and 100 

[ 36 1 
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Genus Megacalanus, Wolfenden. 

Megacalanus princeps (Brady). 

Calamus princeps, Brady, 1883. 

Maorocalanus princeps, Sars, 1905. 

Heterocalanus medius, Wolfenden, 1906. 
nee Megacalanus princeps, Wolfenden, 1904, 
nee Megacalanus princeps, Wolfenden, 1905. 

The simultaneous recapture of one of the finest of Brady’s 
“ Challenger” copepods by the Prince of Monaco, Dr. Wolfenden 
the “ Helga,” and, though unrecorded, the “ Thor,” is interesting 
and illustrates the renewed attention which is now' being paid to 
deep-water plankton investigations. 

As regards the inclusion of JTeterocalanus medius in the 
synonomy of this species, I have compared the type specimen of 
M. princeps in the British Museum with Dr. Wolfenden’s 
description of H. medius (1906), and I cannot avoid the con- 
clusion that they are identical. 

Occurrence, — This species is confined to great depths, and is 
much scarcer than its fellow M. longicornis. It was met with 
on three stations, viz., S.R. 139, S.R. 224 and S.R. 231 one 
specimen on the first at 1,000 fathoms and four on each of the 
others at 700 and 1,150 fathoms respectively. 


Megacalanus longicornis (G. O. Sars). 

Megacalanus princeps, Wolfenden, 1904. 

Macrocalanus longicornis, G. O. Sars, 1905. 

Megacalanus Bradyi, Wolfenden, 1905. 

Occuorence . — This species is almost always captured when 
nshmg between 600 and 1,000 fathoms, but never in large num- 
bers and frequently immature. Possibly the fully mature 
individuals may be found more plentifully at greater depths. 


Genus Eucalanus, Dana. 


Eucalanus elongatus (Dana). 

, Ocamrence.— One of the most widely distributed copepods in 
tne ^I.E. Atlantic, and apparently more common in autumn and 
winter, but this may perhaps be due to variations in salinity. 

It occurred on everv station and in 95 nut. of the 34 fatlier- 


...n.c luaj y pernaps oe auc to variations in salinity, 
ings OCC ^ nec ' on 6ver y station and in 25 out of the 34 gather 

r s? ] 

I) 2 
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Eucalanus attenuates (Dana). 


Ocmrinnuf ,— The headquarters of .this m >eeb><< n , 
not he off the west coast of Ireland, as it. „_n K tently d 0 




Eucalanus crassus, Oiosbr. 

Occurrence. 1 h is species seems to be •> pao-hI.* v i 
the skoto-plankton as well as occurring at intemediate' 

It is always met with in very small numbers. 1 d pths ' 


Gen its Rhincalanus, Dana, 
Rhincalanus nasutus, Giesbr. 


flom^ USiMngB 0,1 ^Ptl 1S frmn ti,^urf«eto”lM 


Genus Paracalanus, Boeck. 


Paracalanus parvus (Claus), 

wSTSRsSS tSV" ? **■»•« t- 


Occurrence. 


Genus Calocalanus, Giesbr. 
Calocalanus styliremis, Giesbr. 



Genus Mimocalanus, nov. 

ment. Fourt^aml^M' ?i? feetl ? r fl1sed with thoracic seg- 
ment. W* Bostrum 


Fourth T^ tif F ^ eCt V t,,sed with a 
absent. Abdomm. J fifv ' . tl '°” icic segments separate. 
antenna 24-iointed ? ln ^ C ^ symmetrical. Fnrca short. Firs 

anten^SSlfofabo,,? 11 ° ^ 

large two-branched . ^ e( i(? al length. Mandible wit 
exopodite Maviltn br? ’ eri dopodite two-jointed, larger tha: 
pXijtvn V th r tll<i “ a11 lobBS 'veil developed, of th 
none of the setae hein J1S * m . axdb P e( le of the Paracalanus typt 
g excessively developed. Second maxiliiped' 
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o{ the Paraealanu stype. First to fourth feet with jointing and 
setae as in Spinocalamos , exce p t that the outor-edge spine on the 
first joint of the exopodite of the first foot is absent. Terminal 
spines of the exopodites of second to fourth feet very broad, with 
finely serrate margin. No spimiles on the faces of the feet. 
Fifth feet absent. 

Male unknown. 

This genus in its outward form and proportions has a very close 
resemblance to Spimcalanus, and it is to this apparent mimicry 
that I have referred in gi ving it the above name. It further agrees 
with that genus in having tivo inner-edge setae on tlie third 
joints of the endopodites ot the second to fourth feet, hut differs 
in the partial separation of the Stli and 9th joints of the first 
antennae, and in the absence of spinul.es on the inner face of the 
swimming feet. 

Pending the discovery of the male it seems advisable to place 
it between the genera Spmocalanus and Pcvracalanus, with 
which latter it agrees in the absence of fusion between joints 8 and 
9 of the first antenna. 


Mimocalanus cnltrifer, gen. et«p. n. 

PI. I, figs. 5 -9. 

Female — length P44 mm. 

Oephalo thorax oblong ovate in dorsal view, somewhat con- 
tracted anteriorly, very slightly vaulted. Oephalon fused with 
the first thoracic segment, hut showing the lino of suture. 
Fourth and fifth thoracic segments showing a very distinct line of 
suture, the fifth segment produced into lateral extensions rounded 
at the ends. 

Abdomen of four segments, measuring slightly more than oner 
fourth ot the eeplialotliorax. Genital segment about as long as 
broad, very slightly swollen veil trolly. Second to fourth segments 
each about halt as long as the genital segment. Furcal rami about 
as long as broad, separated by rather more than their own width. 

First antenna (PI. I, tig. 5) broken in all specimens found, hut 
is probably as long as the whole body, 23 or 24-jointed, joints 
8 and 9 partially fused in some specimens but. almost separate in 
others. 

Second antenna with the branches of equal length. No setae 
mi the first or second joints of the exopodite, one seta each on 
the third to sixth joints, terminal joint with one median and 
three distal setae. 

Mandible with two setae oil the second basal joint. The endo- 
podite consists of two elongated joints, the first with three, the 
second with ten setae. The exopodite is somewhat shorter than 
the endopodite and bears six setae. The cutting edge of the 
mandible hears seven teeth, the distal tooth being about twice as 
long as the rest. 

The maxilla is of the same form as in Paraealanm parvus, 
and the number of setae on it appears to correspond closely. 
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wZSlV^t- “'""""" ""’ *-*■ 1 « 

The .second nuixillipwlo resembles in <*vneni,l fnvm . m /i , 
of setae fcliat PtirtundaiWH naron-K lint tin* ;/ f n 1 nm ^ ,er 

of the joints .liffi,,* slightly, tl fourth 2 d liflh j!,h 

a ^ out twicu ns I oi if; as the thinl; th,. sixtii ioinl T ??? 

longer than the fifth. ' •’ lfc is slightly 

The first foot (PI. I, lig. «) has a, throe-jointed exonodite 
nisi joint homo- without setae or hi > i nos fclio l ; • ?* ., e 
one outor-edge spine and one inner-edge seta and the fhiH 

set.w. the endopodite bears four setae the nnivm, ,i ■ * T® e 

seta being much Smaller than the rest ’ -fi,,!' CJft 

carnes tlie usual curved seta engmdn<- witli the set se J ' 
process oftho en.iopodito " ° hctum> "“<«*■<% 

ebs 

Main unknown. 

^pondage twice, as the Ldi„„Xfc™£ UnZ !^Jas 
both 11 S 8l/t! ’ If) *” ° UHt ' tl,nt tlm Kmn,! 'W'tch may well lie used for 

SJt^SO^uuT'sTi "" l,Wl ’ sb-ifions, via. :— 

probably CHcai.od' cnihrn ‘ ° Pt ,' J ' (,<> to '■ <K)0 'Vi-fclioin.s, and 
L onS“;* ,re ,,r w «" ov.M-Iooke.1 owing to its small 

Miinocalanus mulus, H p. M . 

•’J. I, figs. |_4. 

Female — length 2;64 nun. 

above, fourth ^dfMi'thf 1,8 *’ tll0rucic sc y“icnt, slightly vaulted 
of the latter jn-oduccd SS’HBT * ^ 

genital segmmt dightfy Wer Ui^hTe t *° f **“ C ?P hMom f’ 

aken to ^-* y °nr v% “ 
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third abdominal segments of about equal length, and slightly 
shorter than the anal segment. Fnrca about as long- as broad, 
the furcal setae missing in my specimen. 

First antenna incomplete, but probably slightly longer than the 
body. 

Proportional length of joints in '01 mm. 

1. 2. 3.4. 5. (1. T. 8+9. 10, 11. 12. 13. 11. 15. 20. 17. 18. 111. 20. til, 22. 23. 21. 

10. H. T. 7. 7. 9. S. 17. 9. 12. 13. 15. 17. 18. IS. 111. IS. ..... . 

The segmentation between joints 8 and 9 is indicated, but not 
noticeably. 

The other appendages (PI. I, tigs. 1-4) are similar to those of 
,1/. cidirifer. 

Male unknown. 

It needs a close inspection to distinguish this species from 
Spinocalaniis may nun, to which, in size and appearance, it ap- 
proximates very closely, but the broadly laminate terminal spines 
of the swimming feet will at once serve to identify it under the 
microscope. Its much larger size separates it from Mimomlanus 
initials, and probably the examination of a number of specimens 
will reveal other points of difference frmu that species. 

Occurrence ., — One specimen was taken on station 18. R. 189 at 
a depth of 800 fathoms. 

Genus Oxycalanus, uov. 

Female with ceplialon fused with first thoracic segment. 
Fourth and fifth thoracic segments fused. Rostrum of two long 
slender ventrally directed points. Abdomen four-jointed, sym- 
metrical, Fnrca short. First antenna 23-joiiitod, joints 8-9, 
and 24-25 being fused. Second antenna of the Pseudticalanus 
type, the exopodito being slightly longer than the endopodito. 
Mandible of the Pseudocaltuni-K type, the endopodito and oxo- 
podite being about equal. Maxilla and first maxillipedo of tlio 
Pseudocalauue type. Second mnxillipede with a strong distal 
inner-edge spine on the first joint, but otherwise as in Psewdoea- 
lamui. First to fourth swimming feet with jointing andsotaeas 
in Spinaecllunm, tile posterior face of the ondopoditos with scanty 
spinulation. Fifth feet absent. 

Male unknown. 

This genus agrees with Hpi/nocalauux in having li ve inner-edge 
setae on the third joints of the exopodites of the second to fourth 
swimming feet, and also in the apiuules on the faces of their eudo- 
podites and on the lobes of the first maxillipedo. It is, however, 
separated from that genus by the strong bifurcate rostrum, which 
resembles in some respects that of Aetidc m. 

Oxycalanus spinil'er, gen. et sp. n. 

PI. I, figs. 11-17. 

Female — length 2-32 min. 

Cephalothorax moderately elongate, elliptical in dorsal view. 
Cephalon fused with first thoracic segment, not vaulted, and 
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produced into a rostrum of two Jong straight points Hi™ * j 
vent, ally. Fourth and fifth thoracic segments fused "L, Urn 1 
margms rounded and produced posteriorly, reach W a 
the middle of the genital segment. ' ' g almost tn 

Abdomen of four segments, contained three and •, h,n- *• 

W eu S th of cephalothorax. Genital segment a little shorter d!’ 6 * 
second and h rd segments together. Fourth c n md a 1 m’ 
shorter than third and equal to the furca. llfctle 

r urea with rami as long as broad, and separated u 

more than their own width. Furca) setae Wrfw* 
specimen. unpciiect ni my 

hirst antenna leaching almost to the end of ii 1n „ ■, , 

*-» ““ d 24-25 being i^hS 

Length of joints in '01 inm'. 


1- 2. 3. j, o. c. 7 . 8 -} Q. 10. 11 . 12 . 
10. 14. (J. G. (5. 6 . G. 10. " 7. "f J" 


i^i^is^iG^ir. is vx o 0 2I , u ^ %)r 

9 - !<>• 11- w. 


ns m 
inner 
wild 


'tvi ***£■ t 

basal 5, the eiidormdito <}’ + 5 ^7^° or ' s T” lliS > tllH secoiut 
outer lobe 9 setae ‘ + + 7 > t,l ° ‘^opodite 10 and the 

i^itsfashm v * ,i;i - “» #*-**» 

first lobe. kl!d l uuut! ’ ss w l'«i“P proximal to the 

setae, second, third am) fturth ^V" 111111 “ ml . two ■ smil Uer lateral 
lobe with five set-m j;,,, set ^ w , ,th ! om «*■!. 
lobes rather larger than the rest V s? ’ °fi th -° and fifth 

, The second M^illffot A d m fp™?' ?° n,0flt S °' 
but the proportions differ sli.rhtlv f V f *«ie, 

siderably longer than the fhiSi ' ‘ 1 J . Jom,|Jl .joint being con- 

Ti,o *■ ■ 

with outer-edge spines on*’™ eli i “ tljreo-jomto.1 exopoditc, 

terminal and four inner-edge setae"" 1 ™ J “* - h - U- f ■i oint . hils 0Me 
has a slight indication Jim orm-jointed ondopodite 

setae. ot ^mentation into two, and bears five 

The second foot (pi 1 p;, r ,e\ 1 , , 

small setae across the r ’ AO I • / las t, "’° Transverse rows of 

endopodite ( and aSnC^° r *“*■*< the ***** ^ <* «m 

Tiie thirdVpi I £ T'K h , to the first basal joint, 

of siendc-r spinules o/the secondTn^ i e - et , h . tt y' 6 transverse rows 
podites, and on the second k 1 • an . d third joints of their endo- 

two transverse rows of long acieular ^ tl>C “ ^ 
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The terminal spines of the second to fourth feet have finely 
serrate laminae. 

Fifth feet absent. 

Male unknown. 

Oevwrrmce. — A single specimen was taken on station S.R. 139 
at a depth of 1,000 fathoms. 

Genus Spinocalanus, Giesbreeht. 

Spinocalanus abyssalis, Giesbreeht, 

The grent majority ot the specimens found measured approxi- 
mately 1-5 mm., but a few from a depth of GOO to 1,000 fathoms 
only reached 10 nun., and seemed to represent a small deep- 
water variety, though no differences in structure or form on which 
a specific discrimination might be based were observed. It is 
worth noting that, while the size given by Professor G. 0. Sars 
for his Norwegian specimen is 1-ti imn.j that of both the N. 
Polar and Pacific forms is 11 to 1-25 mm., a fact which precludes 
the idea of the existence of a northern and u southern race. 

Occurrence. .1 his species seems to he constantly present in 
moderate numbers at all depths, from 200 to 1,000 fathoms, 


Spinocalanus rnagnus, Wolfenden. 

Occurrence . — This rather noticeable species, which however 
avoided publicity till it was recently described by Dr. Wolfenden, 
is very characteristic of townettings over the Atlantic slope, 
occurring frequently from the surface to 1,000 fathoms thou <di 
never very plentiful. 

Spinocalanus spinosus, sp. u. 

PI. I, fig. 10. 

Female — length I t) mm. 

Cephalothorax ot the same form as in Spi-nocafanv* ahyssalis, 
hut slightly more, robust. Lateral faces of thoracic segments 
(Pi. I, fig. 10), finely spiuulo.se. Antennae, mouth parts, and 
swimming feet as in .S', abyssedis. Genital swelling less pro- 
minent than in 8. abyssalis, with which the abdomen agrees in 
other respects. 

Male unknown. 

. iWs species may readily he distinguished from S. ahyssalis by 
its slightly larger size and more robust form, and by the fine 
spmulation on the sides of the thoracic segments. It agrees in 
size with 8. latifrons , but it seems unlikely that, if they are 
identical, Prof. G. O. Sars would have omitted to mention such a 
noticeable feature as the thoracic spinulation in his description. 

Occurrence . — It was found in small numbers on five stations, 
at depths between 330 and 1,000 fathoms. 

[ « ] 
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GeN[7S Psendocalanus, Boeck. 
Pseudocalanus elongatus (Boeck). 


" i, 1 " “S .’ir ib *~ » i « 

associated with water of high stiHulfcy. wWy not usually 


u.suncuy epipianlc tonic spocios, and 
associated with water of li io-I, salinity. 

Genus Microealanus, G. o. ,Sar.s. 
Microealanus, sp. 

A mimes of Microealanus, length 55 mm occurred „ 
numbers on station SB 103 inn ,’.. occul ‘ e ' 1 lu small 

S.R. 197, 080 fathoms (finu silk'iiuG % Md 

Genus Clausocalanus, Giesbrecht. 
Clausoealanus arcuicornis (Dana). 

aet^ZTlZve^lJSb 3 iWmU Tr ‘"o wit]l in the tear- 
southerly station) at 200 Fathoma" ‘ S-R 164 (fc,lc 

though iTlnw <i ^sionSlvV 1 ' 1 t 'T ,i ,T ,a " kt< -nie southern fori,. 
Ireland, and has bton T‘ > koU 0,1 *}«• west coast oi 
Channel during the course 'id 1 1' ^ , 1Utolv . aks } rom the English 
° c tonUKi ol U, ° J'lfcomationtt) Investigations. 

Genus Ctenocalanus, Giesbrecht. 

Ctenocalanus vanus, Giesbrecht. 

di8trilmtod “ tIlu N.E 

in very imXmCu ’ ° Jtttho “ 8 * ln,t * taken 

Genus Aetideus, Brady. 

Aetideus armatus (Boeck). 

Pseudocalanus armatus, Boeck, XS72. 

Aetideus armatus, Brady, 1883. 

Occur ■ AeU<UUS tenuirostr ™> Wolfenden, 1902. 

cuastof IrelanTfrom T?™ r" widely distributed off the west 
moderately common SU1 ' la ° 0 to W fathoms, and is often 
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Aetideus Giesbrechti, Clove. 

Aetideus annulus, Giesbrecht, 1892. 

Aetideus Giesbrechti, Clove, 190 1. 

Aetideus Giesbrechti, G. O. Saw, 1905. 

Occurrence . — Represented by a single specimen from 200 
fathoms on station S.R. 164 (tlie most southerly station). 

This should probably be regarded as a southern species and 
not as a permanent inhabitant of these waters. The recorded dis- 
tribution is the central Pacific, off Gibraltar, the Mediterranean, 
and South Africa. 


Gexus Faroella, Wolfenden. 

Faroella multiserrata (Wolfenden). 

1 ■‘seiulaetiileus midtiserrata, Wolfenden, 1903, nom. nud. 

Faroella multiserrata, Wolfenden, 1904. 

Aetideopsis muliUermta, G. O. Saw, 1907. 

Being in doubt as to the correctness of my identification of this 
species,^ I submitted specimens both to Dr. Wolfenden and Prof. 

.. 0- &**■ The latter wrote that they were quite distinct from 
Ins Autideupsis rustruta, while Dr. Wolfenden informs me that, 
except for a rather coarser serration of the terminal spines of 
the swimming feet (ca. 32 serrations on the spines of the second 
feet m my specimens), and a slightly more prominent rostrum 
(probably due to different methods of preservation), they are in 
agreement with his Faroe Channel specimens. I have accordingly 
recorded them under the name given by him. 

The main points of difference between Faroella and A etideopsis 
mvi a P,l' )al ’ ei ? t ' 1 .T ^ le muc h more prominent rostrum and separate 
tth thoracic segment possessed by the latter. Sars regards them 
as being congeneric. 

• w? i ? te ? ument ot ' tlliH s P ec i 6S , like that of Chiridias armatus, 
is dotted with minute asperities, and the general resemblance be- 
tween it and the members of the genus GIdridius is so marked 
the ” raiSeS a c l° u ki as to whether it is right to separate it from 

Occurrence.— -Faroella multiserrata is a distinctly deep-water 
species, occurring not uncommonly from 400 to 1,000 fathoms, 
t was. found on six out of the eight stations and in thirteen 
gatherings. It was absent from S.R. 164, the most southerly 
station, probably on account of insufficient depth. 

[« ] 
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Cents Chiridius, Giesbrecht. 


Chiridius armatus (Bo 


EvAihaeta armala, Boock., 1872. 


Chiridius annulus, G. 0. Saw, 1003, hoc. 1 .000 


PneiidacHtUuji armatus, Wolfonden, 1003, 1901 

1 ha ve here followed Prof. G. O. Saw in his re-definition 

t’ f heWi eC tl t,S Clar ¥ l ' us (“» distinct from Gaidius) so as 
to include the above species, since the. presence or absence of a 
lostrum does net seem to be. sufficient to separate geneiicnllv 
speems which ,u _ other respects minutely resemble each ot , 
fhe fact that Giesbrecht originally defined tlie genus a ftt 
having a rostrum should not in itself have any ivehdit 
Amongst the numerous specimens of G. armutmex amined one 
lemale was found with a. single rostrum. It was identical in size 
and in all its parts, except that mentioned, with the rest and as 
no second specimen has been found there seems to bo no’ reason 
foi legardingit as anything but a case of individual variation 


— XUUIU1UI1. 

U<x^ence.~.C anmtuf occurred on all the stations except 
S.R. 04, and at all depths between 280 and 1,000 fathoms beinc 

lather more numerous at aliout, 750 fathoms. ” ' B 


Chiridius gracilis, sp. n. 

(JMridiiix J'oppe.i, Farran, 11)05. 


PJ. IT, figs. 1 3. 


Female — length 2‘4-2’S mm. 

Cephalothorax oblong-ovate, of the same form as in Ghiridiv « 

WitU ,h ' St thomAo W>,t, rostrum 
V J oultil *«»fl hfth thoracic segments fused the latter 

ouced into a strong point on either side, as in O. armains 
Abdomen contained about two and a half times in the len-th 
. ‘ r u 1 Ge,l,tftl sc .b' n| ent h bout two-thirds as Jon* 

leuShs ot thf IT"®- 80 ?'' 16 ' 148 taken t °8 Bfchor - The proportional 
ib S one t are 21:16: 14 : 1 I, Furcal rami 

about one and a halt times as long as broad, and equal in Wh to 
tlie anal segment. Furcal setae slender. 1 S 

hirst antenna reaches to about the end of the cephalothorax 

e f f/rm^T, tl0 e afc f o o 8 r l 0 , fthe joi,lts bein £ approximately as in 
O. armatus, joints 8-9 fused and 24-25 separate. 

becond antennae and mandible as in O. armaiiis 

bwdmow.elo ! e -T me t 'i yl>ei 1, i, l “» , »«*<u« J but with tlm second 
ijiisal moie elongate and parallel sided. 

h irst and second maxillipedes as in O. arnudus. 
i?iist loot as m O. armatus. 

firft e ind d slcond ( h 1; ?' fig i 3 > W[th tWjoiuted exopodite; the' 

t ,uld second joints are however partially fused, and the muscle 
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for moving the second joint absent (as is also the case in C 
imncUus, though in that species the joints appear to be completely 
separate). The endopodite of the second foot has its two joints 
almost completely fused, the segmentation being only indicated by 
a faint line. ' J 

Third foot with three jointed exopodite and imperfectly three- 
jointed endopodite, the segmentation between the first and second 
joints not being complete. 

Fourth foot much more slender than the third, but resembling 
it in jointing, except that the segmentation of the endopodite is 
complete. The terminal spines of the second to fourth feet are 
coarsely serrate as in (7. armatva. 

Fifth feet absent. 

Male unknown. 

This species was formerly recorded by me (1906) as a large 
form of 0. Poppci, but I have thought it best to describe it asa 
new species. It stands in size midway between V ubhmfroms 
from the Norwegian Sea, and P. Popped from the Mediterranean 
both of which, like it, have no rostrum. ohiimfrems is almost 
twice its size, and has undergone a greater reduction in the joint- 
ing oi the swimming feet, the endopodite of the second foot being 
without a trace of segmentation, and the first and second basal 
joints of the endopodites of the third and fourth feet almost com- 
pletely fused, it also differs in having the points of the fifth 
thoracic segments somewhat shorter. 

C. Popper, on the other hand, is l evy much smaller (l'S mm.), 
and may also he separated by its shorter abdomen and more 
robust form, though agreeing in the jointing of the swimming feet. 

Occurrence. — 0. gracilis was taken oil every station but S.R. 
104, and in twelve out of thirty-four gatherings, generally a few 
specimens in each. Its range was from 280 to 1,000 fathoms. 

Genus Pseudeuchaeta, G. O. Sara. 

Pseudeuchaeta brevicauda, G. 0. Sara. 

I luive ventured to differ from Prof. G. O. Sars in removing 
this species from the neighbourhood of Euchaeta, as it seems to 
me that the apparent resemblance to that genus is only supev- 
hcial, and that the genus Pseucleuchacla is in reality closely 
allied to Brodyidius, .Bradyetex, and Bri/axis, The first antenna 
is noticeably oi the same type as in Brrtdyidiuu, die profuse setae 
ana the large separate terminal joint being very characteristic, 
lbe mouth appendages, except the second inaxillipede, are of a 
form common to many of the Aetidiidae, but differ from those 
ox Euchaeta, especially as regards the maxilla. The second 
maxillipede, which at first sight appears to resemble that of 
Euchaeta , differs in the position of the median setae of the second 
joint, which are placed nearer the proximal than the distal end. 
the jointing of the swimming feet agrees much more closely with 
the Aetidiidae than with Euchaeta, and the appendicular seta of 
the furca, which in Euchaeta- is remarkable for its length, is in 
this species very short. 

[ « ] 
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I am indebted to Prof. G 0 Sara for bwu„ „ . 

identification of this species from drawings JhicIiT^t' tf 1 ” y 
Occurmice. Taken on stations S.R.224 fe sotb ’ 
females, at 700 fathoms, and S.R, 231, one fonnrie, at l!l50foToC 

Genus Gaidius, Giesbrecht. 

Gaidius tenuispinus (G. 0. Sara). 

CMridim tenuispinus, G. 0. Sara, 1900. 

Gaiclius borecile, Wolfenden, 1902, 

Gaidius tenuispinus, G. O. Sara, 1903. 

Oecurrenoe — On all stations except S.R. 164, and ranging f rom 

Jf tlnvtvfr,n ;?°°- iat l0m a Jt was folmd in seventeen out 
of Unity-four gatherings, and may be regarded as a permanent 
and characteristic member of the fauna of the district* 

Gaidius affinis (G. O. Sara). 

Gaidius a/finis, G. O. Sara, 1905. 

PI II, figs. 9-10. 

specimens of this species were submitted to Prof. Cl. 0. 

I ‘ ' w confirmed the identification. They are rather 

instead nf^-fi 16 tyP “£ G '“$ nis > measuring from 3? to *5 mm. 
instead r,i 3 6 mm. G. affi,ms resembles very closely G inter- 

limbus of Wolfenden from the Antarctic, and is only to be 

^lT g l UIS -f dfr °n brcvi »P inu *. with which its swimming feet 

on ^Sr' lel ' S1Z<3 and + t l l .° Ion « er !lnd m01 ' e Blunder fpines 
i ® htth thoi “ I ? segment directed obliquely posteriorly 

WaS takcn ““ stations at 

behig found ' lath oms, very few specimens, all females, 


Gaidius validus, 


sp. n. 


PI. JI, figs. 11-17. 

Remain— Immature, length 6-2 mm. 

female Tint s P?, c ^ uen gained oi the above was an immature 
S “>* ^PPeared to have reached the full development 

Ceoha o bn Pal ' tS 1 havo deseribed and named it. 

indoraaf^ °r S r te A l’ arallel - sided > noticeably contracted 
anterior) v tbn ^ *? fc ° f ,, tlle second antennae, and more pointed 
fused Wh tbnfi n i 2“ J 161 ' meBnbers of the genus. Gephalon 

as the remaini 1S fi. lora . cle segment and more than twice as long 
s^menL?P I? firr^ * Wh > nd thoradf 

stronp* sni n a wb ' u S ' fts „ ed a,ld hiring on either side a. 
segment* iwathH^ s P n ngs from the lateral margin. These 
but tin- snino e 111 dorsal view those of Oentropa ges typicus, 
but the. spines are not divergent as in that species. 
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Abdomen measuring about one-fourth of the cephalothorax, 
with four equal segments (immature segmentation). Furcal 
rami divergent, about as long as broad. 

Fiist antenna a little long'er than the body, 24i-jointed joints 
8-9 being fused and 24-25 separate. The proportionate ’leno-th 
of the joints is approximately as in G. afinis and G. brevispinvs 

Second antenna (PI. II, fig. 12) with endopodite measuring 
about two-thirds of exopodite. First joint of the exopodite witli 
a small distal seta, second joint with two setiferous lobules on 
the proximal half of the joint and a small distal seta third to 
sixth joints each with a long distal seta, seventh joint with a 
small median and three large distal setae. 

Mandible as in the rest of the genus. 

Maxilla (PI. II, fig. 14) with the second and third inner lobes 
very long, second basal joint large with parallel sides and 
six distal setae, endopodite with about sixteen setae, exopodite 
small oval with ten setae, outer lobe with seven long setae and 
two short curved proximal setae. 

First maxillipede a.s in Gaetanus, with a strong curved spine 
on the fourth and fifth lobes. 


The second maxillipede (PI. II, fig. 13) i s of the Gaetanus 
type. Ihe terminal spine on the inner margin of the second 
joint is very much reduced, and the sensory lobe on the outer 
margin very prominent. 

First foot (PL II, fig. 15) having a three-jointed exopodite 
with a spine on the outer margin of each joint. The segmenta- 
tion between the first and second joints is not complete (possibly 
an immature character). J 

Second foot (PL II, fig. 16) with three-jointed exopodite and 
imperfectly two-jointed endopodite. 

Iliird and fourth feet with three-jointed exopodites .and endo- 
poclites Ihe terminal spines of the endopodite of the second to 
fourth feet are coarsely senate. The first basal joint of the 
tourtii toot does not bear any well-marked spines, but the 
setae on its margin are straight and noticeably shorter and stiffer 
than those of the third foot. 

Fifth feet absent. 


Male unknown. 


This species appears to be distinct from G.cUvaricatus, which, 
1 “ptly interpret Prof. G. 0. Sara’ description, is separated 
tram it not only by its much smaller size (4-25 mm.), but also by 
having the filth segment of the thorax distinct from the fourth 
and the lateral thoracic spines divergent. 

Occim'enee.— Onc specimen was taken on station S.R. 231, 
M oU iathoms. 


Graidius notacanthus, G. 0. Sara. 

PL III, fig. 7. 

th^.kk 0 femmes captured of this species were immature, but 
nf . ^hree mature males enables me to give a figure 

e ith pair of feet which, while of the same type as those of 
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Cr tenimjii/iius, have the second and third joints of the exonoriilc 
of the lei t foot much shortened, hearing lamellae and fied 
with fine setae. Ihe maxilla and first nmxillipede in the male 
Me, ns usual, reduced, and the outer-edge spine of the first 
joint of the exopodite of the first foot is only represent ed bv' a 
eiy small tooth. Prof. (■}. O. Sara has kindly identified some 
specimens of this species which f sent to him" 

de^7'^srei;r were iaWi “ f - **• 


Gaidius parvispinus, 

(PI. If, figs. 4-8). 


sp. n. 


Female — immature, length 45) nmi. 

•I nffif?”- of tllB usual Gaid> u« form, hut with the fourth 
and fifth thoracic segments separated, as in G. notacaathm. The 

a verv short v P t' n* °K b f a I rs ou its postero-lateral margin 
short 7 st out ’ fp'f y d 'T ^ hookwl s P ino - lustrum single, 

tation) Abdomon oi faar segments (immature segmL 

JrfiS,- 1 - is 23-joinfced, the proportional length of the 
joints being very much as m 0. temiwjnnus. 

.® seooMd. antenna agrees better with that of the genus 

short tnT t hlU ! < T 4 'i" A ’ th f. flrat j° int ot thl ' «ndopodite being 

So n ,d h Tl ’ <lb ° Ut <!,|Ual 111 le, « fch tu «ocond joint of the 

txopodite. Ihe arrangement of setae is as usual. 

Ihe mandible palp is as in (Mridiv*. The cutting edge was 
not examined. a ° 

Inheri ” M “ Cllla i n ° t f th, \ samc fonn »s in Ohirulim, but the outer 
Jobe is wry small hough bearing the usual ten setae. 

The first inaxilhpede is as in 0/uridiv *. The tips of the 
The R t °rn 0U i rth ‘nr" a {* c ‘? wtlod with minute acieular sjiinules. 
blithe K a -T 1 lilpcde ( , H Il ‘ % «> i« of the OMrulhl type. 

The proportional lengths 
ani1 third t0 aovouth joints are app.oxi- 

,‘’•1 A ’ V le bi’st joint, as in Ghiridivu, has no lobule 
ou its Jovvev edge. 

exorovUt^t/ 0 '^ ( f b bus an imperfectly three jointed 

md P he ■ n! k f i I 0 ’"/ llM, ! g really fused with the second, 
to ififi V ” r j?i° er ' edge ?l >mo a* 1 fi' e distal margin reaching 

endlo, m -° * he , 0U *“- ed e? spin® of the second°joint, The 
endopodite is broad and rounded. 

bntt^ d ,.^ 0t U * %• 7 > has 11 throe-jointed exopodite, 
niete Th ‘ ltl ° n V etw ? en tke fo’ Bt and second joints is incom- 
=at he m erm T ! iP lnfi ot the third joint is verv finely 
verae lb e J^™*^**™ ° r ‘ e 'J oiuted . but with a faint trans- 
The t k ll f . the , h !. Sl01 ' of the two original joints. 
endonmlifp« +i? C * lave three-jointed exopodites and 

of the nnri ’ Be Sm e fo a t ,0 n between the first and second joints 
r .j.„ j. • t - poc ™? s being not complete, possibly an immature 
chaiactei istic. The outer edges of the ba.sipoditee are smooth. 
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The fifth pair of feet are undeveloped, and consist on either 

sififir' ■" > " te " < "‘ flns ' r -" <i -‘ h ” b ™i»«« 

Male unknown. 

I regard this immature form as being of undifferentiated sex 
which, for purposes of comparison, may be regarded as 

present 6Ven th °" gh 1111 lmde ' r eloped fifth pair of legs are 

The limbs mnd appendages are practically identical, except 
for then- smaller me with those of G. notaccmthus, and differ 
from those of G. affims, G. brevispinm, G. tenuispinus and G? 
pungens in their more robust form, in the stouter indopodite of 
the . second antenna m the absence of a lobule on the first joint 
of the second maxilhpede, in the presence of an outer-edge spine 

fine ! L SrS f. Jomt f ° f tbe e-xopodite of the' first foot, and in the 
finer senation of the terminal spines of all the swimming feet 
There is no doubt that both G. notacanthus and G varvi- 
spmus should be separated genetically from Gaidius h iif nn 
harm can be done by leavinglhem in '\liat “nus,t G 0 Sars 

mTt with." 11411 ™ atUre females of one or botb of them have been 

I would have been inclined to ascribe this species to G 

if it were not that in that species the endopodito of 
of the fifri H 1S - dlstmc % two-jointed, and the lateral spines 
mrts ^ l T C1C described as nodiform protuber- 

SoSStg? d ° 0S 1,04 the lateral 

sx - w » ”> m 


Gencts Gaetanus, Giesbreeht. 


Gaetanus pileatus, Farran 


, Gaetanus pilea-tua, Famm, 1901. 


Gaetanus caudani, G. 0. Sars, 1905. 


Gaetanus caudani, Wolfenden, 1904. 


Gaetanus caudani, Pearson, 1900. 


nec Gaetanus caudani, Canu, 1896. 

wSendenlfooi^ be ? r !f rded from tlle N - E - Atlantic by Dr. 
0 Sars inl (19 ° 4) U o der the name °f G. caudani, and Prof. G. 
refers to it Tdo 6 r f J0rd of G • oaudani (1905) also 

discrepancies betw, not + Wever, that in the face of the 
fully worded tbls species and Canu’s minute and eare- 

Canu states IT 01 ’P? 1011 tba t these identifications can be upheld. 
«^diS^ T1 !P < % 1 t 2 have been « immature male 1 with 
'distinction* can P be °I ^ 1 f 6 ®*’ but as far as 1 can ascertain no 
stage, as both s 0 ° dlawn betw een males and females at this 
sexes appear to possess rudimentary fifth feet 
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which are lost by the female in the final cetlysis, at any rate i„ 
tins genus. In any case the immature specimens at the stao-e 
described by Conn agree with the mature females in form of 
limbs and month parts, differing only in the jointhm of *ho 
abdomen, so that doubt cannot be thrown on Oanu’s description 
on this account. ‘ 

The first swimming foot in <7. pileutw has a two-jointed 
exopodite, while in If. aiudani the exopodite is three-' ointed 
with outer-edge distal spines on each joint ; to quote the original 
description — “ La, rarne externe des pattes de la I re paire est 
composite de trois articles, ot scmblablo prosque en tons points 
a la rame externe do la l ru patte de (f. anuiycr (njouter a celle-ci 
une epine au borcl distal externe du l 1 ' 1 ' article de ia rame externe 
pour completer l’organisation clier (}. emu lam)." 

A further point of difference is to lie found in the second 
antennae, the second joint of the exopodite of which in 
h catuiani bears two setiferous lobules on its inner margin 
while m G. pileatm the margin of the joint is bare. ° ’ 

Occurrence. This species is a very noticeable feature in the 
deep-water lauim off the west coast of Ireland, occurring, often 
in considerable numbers, in almost every townet from ^00 to 
1,150 fathoms. 


Gaetanus miles, Giusbreuht. 

o R t 'in 7 r ficn 7 j llis fou . lld 011 tin™ stations, viz., 

bi.thoms, S.R. 224, /00 lathoms, and S.R. 231 400 
fathoms, only single specimens on each occasion, so that it can 
liaidly be regarded as a permanent inhabitant of these waters 


Gaetanus latifrons, G. O. Sars. 

Gwtanus latifrons, G. O. Sars, 1 005. 
Gaetanus Haiti, Farran, 1005, 

Gaetanus loiKjhpinus, Wolfenden, 1905. 


There cttiq I think, be no doubt as to the identity of G. loti- 
pons and G. longvymna, ami possibly both may prove to be 
synonyms of G. caudani. J 1 

T cies is il noticeable feature in N.E. 
Atlantic townettmgs, though not so common as G. pileatm or 

to 1150 1' t i WaS tak ° n ° n every Kta tion at depths of from 380 


Gaetanus major, Wolfenden. 
Gaetanus major, Wolfenden, 1903. 


I Gaetanus Kruppi, Giesbrecht, 1903. 

, bib ke lnost fl rather smaller Mediterranean 

van ety of this species, with a similar habitat. 
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Occurrence. Occurred on ovary station and in almost everv 
townettmg- from 300 to 1,150 fathoms. It is one of the mosl 
ehaiaeteristic copepods that occur off the west coast of Irel'inil 
though apparently never approaching the surface. 

Gaetanus minor, Farran 

Occurrence,— A not uncommon species off the west coast of 
Ireland, arid not confined to such great depths as the records 
given m the table seem to show. Its small ko will account fj 
its apparent scarcity. 101 


Genus Undeuehaeta, Giesbrecht. 
Undeuchaeta major, Giesbrecht. 
Chirundina nvgnlaiu , G, 0, Sara, 1905. 


Occurrence ,- On every station at depths of from 360 to 1,000 
fathoms, and in sixteen out of the thirty-four gathering's, (Generally 
m moderate numbers. b * “ ,lu 3 


Undetichaeta minor, Giesbrecht. 

Occimmce .— On every station, at depths of from 400 to 1 100 
fathoms. It was only represented in eleven gatherings, but when 
itvns present was usually more numerous than U. major. 


Genus Chirundina, Giesbrecht. 

Chirundina Streetsi, Giesbrecht. 

Euchirella ai.rma.ta, Wolfenden, 1902. 

Occwrence — This species is of frequent occurrence in the N.E 
Atlantic, having been taken on every station at depths of from 
•jOO to 1,000 fathoms. 


Genus Euchirella, Giesbrecht. 

Euchirella messinensis (Clans). 

There does not appear to be any noticeable difference between 
ie species as figured by Giesbrecht from the Mediterranean and 
as occurring in the N.E. Atlantic. 

ccur ‘j" mce - Occurs frequently but not universally in deep 
a ei on our western coasts, having been taken on five stations 
at depths of from 350 to 700 fathoms. 

Euchirella galeata, Giesbrecht. 

^ specimens were taken on five stations, at 
depths of from 350 to 700 fathoms. 
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Euchirella maxima, Wolfenden. 

Euchirella maxima, Wolfenden, 1905. 

Occurrence . — This very distinct and easily recognised species 
was taken on five stations at depths of from 350 to 1,000 fathoms 
It seems probable that this and the two preceding species are 
permanent inhabitants, though not in large numbers, of the 
deep water off' the Irish coast. 


Euchirella curticauda, Giesbrecht. 

I have not met with any mature specimens which could bo 
referred to Wolfenden’s E. atlantica, but a few immature speci- 
mens measuring about 6'2 mm., and closely resembling E. curti- 
caucla in form, may possibly belong to it. In my specimens of 
E. curticauda the size varied from 4'3 to 4\8 mm., and the number 
of spines on the basal joint of the fourth foot from nine to twelve 
but_ no definite distinction between the N.E. Atlantic and the 
typical form could be made out. 

Occurrence . — This species is of frequent occurrence and often 
moderately common. It was taken on every station at depths of 
from 200 to 1,000 fathoms, and in eighteen out of thirty-four 
gatherings. It has on other occasions been taken at the surface. 


Euchirella rostrata (Claus). 

Occim-ev.ee.— This species was met with on two stations, viz., 
,/ a considerable number of specimens was taken 

• ii i horns, and S.R. 231, when it occurred in small numbers 
m the nets at 200, 400, 750, and 1,000 fathoms. It is known to 
ne a species of epiplanktonic habits and wido distribution in 
uiopean waters, so that it should probably not bo regarded as 
a permanent member of the N.E. Atlantic deep-water fauna, 
ihe specimens met with varied in size from 3 3 nun. to 4'2 mm, 


Euchirella Wolfendeni, sp. n. 

PI. IT, figs. 18-19. 

PI. IV, fig. 3. 

Female (PI. IV, fig, 3)-length 7A mm. 

iorax ovate, robust. Cejihalon fused with first thoracic 
® the line °f segmentation visible, without crest, and 

V V vaulted. Rostrum of moderate length. Fourth 
and faith thoracic segments separate, the latter contracted pos- 
teuorly, and with rounded lateral margins. 
fif 1 -, ?™ en a ^ ou * > one fourth as long as the cephalotliorax. 
i , ‘ se g me nt about as long as broad, asymmetrical, not swollen 

S P, r °i ectin §' f°bule on the right side and a low 

eic e on die left. Second segment about as broad as long, 
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rather longer than third and twice as long as the anal segment. 
Fui'cal raim about as broad a.s long, divergent, with setae of 
moderate length, 

First antenna as long as the whole body 
Second antenna (.PL II. fig. 18) with ondopodite rather more 
than halt as long as exopodite, and bearing 7j-8 se tae 
Mandible with strongly toothed cutting edge and slender 
unbranchecl palp, second joint of basipodite of mandible without 
■setae, hret joint of exopodite short, without setae, second joint 
ong, with small median seta, third and fourth joints each with a 
long distal seta, fifth joint with two long setae. 

Maxilhi of the same general form as in E. rostrata, the exo- 
podite being very small but the setae are much more numerous 
than in that species. Second inner lobe with five sterna- setae 
t lire! inner lobe with tour more slender setae, second basal with 
live, and eudopodite with at least sixteen setae. Exopodite with 
eleven and outer lobe with seven large and one small setae. 

E. rSmto e ° 0nd maSl1 ’ pedeS ofthe S£llne general form as in 

First foot with three-jointed exopodite, the first and second 
joints not being completely separated, each joint bearing a distal 
outerjedge seta, that on the first joint being rather slender but 
eaclmig beyond the extremity of the second joint. The euclo- 
podite is one-jomted, broad and oval, with a well marked shoulder. 

endopodite° 0t Wltl a tIlreu -i° lnted exopodite and onc-jointed 

Third and fourth feet each with three-jointed exopodites and 
endopodites. The first basal joint of the fourth foot (PI. II fp 

a tl : all f. vers ? of seven. short strong equal spines on 

a pocess projecting from its inner margin. 

se , c01Kl t0 f0lu ' tL feet are rather 
tionj &elld e ’ * lu, t 0 ^ 10 se °end foot having about sixty serra- 

Fifth feet absent. 

Male unknown. 

tIlis s P ecies with the other known non-cristate 
fe males ,°f the genus Mirella, viz., E. niessinmsis, 

' . l venusta > •&. brevis, E. rostrata, E. hirmta, E. dongata, 
and E spinosa we may separate the first four as having four or 
-1 T" eS -° n v fe urt k foot basal. Ofthe remainder, E. hirsuta 
■Jl nn ° sa have fourteen basal spines on the fourth foot, 

' i0si r a f a ma y separated by its very long rostrum aud 
much more globose cephalon, and E. dongata, which approaches 
/i feadeni most nearly, by tlie pointed lateral margins of the 
loracic segment. E, Wolfendeni may perhajos turn out 
L nfT ? f Vndeuchaeta pustalifera, but Bars’ descrip- 
certainty ^ Specles ls not au ffiefent to decide the point with 

< ^° < 9 n / 7 e i- Ce ' This species was taken oil two stations, viz. ; — 
at 700 fathoms, and S.R 231, three spe- 
sav wl h*’ 00 ? fathoms. It is impossible from these records to 
Vmi iu le j. le1 ' “ 18 a permanent inhabitant or a chance visitor 
e ormer seems to be the more probable. 
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Euchirella obtusa (G. 0. Sara). 

Uncle cuihueta obtv.ua, G. O. Sara, 1905. 

PL II, fig*. 20-21. 

PI. IV, fig. 2. 

I Lave included this species under the genus Euchirella rather 
than under that in which it was originally placed by Prof.. G. 
0. Sara, as it does not appear to me to be congeneric with 
Undeuchaeta major and U. mincyr ■ The published description, 
as far as it goes, agrees exactly with my specimens. 

Occurrence. — Five specimens in all were taken on three 
separate stations; one on S.R, 197 at 680 fathoms, one on 
b.R. 224 at 700 fathoms, and three on S.R. 231 at 1,000 fathoms. 
It may consequently be considered as a permanent, though 
rather scarce member, of the N.E. Atlantic skoto-plankton. 

Genus Euehaeta, Philippi. 

Euehaeta acuta, Giesbreebt, 

Occurrence.— Not characteristic of the N.E. Atlantic skoto- 
plankton though a few specimens have been taken in deep 
water. Two females, measuring 4'4 mm., were taken at 700 
fathoms on station S.R. 224, and eleven females, two of them 
ovigerous, at 350 fathoms on station S.R. 164. A single male, 
most probably of this species, was found on station S.R. 175 at 
u00 fathoms. 

Euehaeta norvegiea, Boeck. 

h. norvegiea has not been noticed to vary in size except within 
very small limits, the average length of the N.E. Atlantic 
examples being i mm., and it seems probable that the dimensions 
7-io mm. given by Giesbreebt (18981 in the “Tierreich" are 
founded on incorrect identifications by other authors. 

Occuri ence. This species is one of the most noticeable features 
ol the deep-water fauna off the west coast of Ireland. It usually 
lorms at least half the copepod contents in bulk of any coarse silk 
or other similarly meshecl net, fished between SOU and 1,000 
tathoms, and is occasionally taken in an immature state at or 
near the surface. 

Euehaeta barbata, Brady. 

.Euehaeta barbata, Brady, 1883. 

PI. Ill, figs. 13-14. 

In the material taken by the Hdga, and here dealt with, there 
occurred in small numbers three species of Euehaeta, all closely 
ler , anc all agreeing in form with the original description of 
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H. barbata, but clearly differing from each other in size and 
colour, and m a few minute structural points. In this difficulty 
it seemed to me that the species agreeing most nearly in' size with 
the type specimen would have the best claim to the name given 
by Brady. I have accordingly applied the name to the species 
of medium size, which measures from 8'1-8'S min., Brady’s origi- 
nal specimen measuring 8'4 mm. J ' ° 

Jn colour this species is of a deep crimson, darker on the limbs 
and mouth parts and on the edges of the body segments, thus 
differing from both the larger and smaller forms, which are not 
so deeply coloured and have a vermilion tinge. It is further 
separated from them by the presence of a small tubercle on the 
left side of the genital segment, situated slightly posterior to the 
genital opening. (PI. Ill, fig. 13). 

An examination of Brady’s type specimen in the British 
Museum did not throw much light on the question, as the sinofe 
specimen had been mounted, and the balsam in. the slide havfim 
partially dried up, it was impossible to see whether the lateral 
tubercle on the g-enital segment were present or not. 

Occurrence. Euchaeta barbata , as defined above, occurred in 
small numbers on five stations at depths of from 700 to J 000 
fathoms. 

Euchaeta Sarsi, sp. n. 

1 Euchaeta barbata , G. O. Sars, 1903. 

Euchaeta barbata, Wolf'enden, 1904. 

? Euchaeta 'porrccta , G. O. Saw, 1905. 

PI. Ill, figs. 16-16. 
i exaale — length 9*S10*2 mm. 

h,.^ b ° d5 : Wi t h f fai ' lt i reddish tiu S 0 ’ tllB laoufcl1 parts of a 
blight red, particulariy on the inaxillipede spines, the swimming 
feet similarly coloured but less deeply. b 

of °f S le k° dy 08 in E - htototot, the posterior lateral margins 
otthe last thoracic segment rounded and bearing a thin bunch 
of long ban’s. Emstome densely hirsute, 
first three abdominal segments in the proportion 11 ■ 6 - 6 

Ster* < pi 1 - 1 in ’- fi ^ 1 i5) , resenibies that orVUJ: 

f sma11 simstral tubercle is absent. The ventral 
fhe i h 116 , 8600 ^ 1 and third abdominal segments is very setose, 
sbm-t dorsal surface of the third segment bears a few scattered 

are annmv : tlllrd >, and fourth ful ' ca l setae (from within) 

v ly , 0t 6<1Ual leQ g th > the second seta is very long, 
nortimaf^ 6 ^ 10 !?^' “f 8, extremel y loa 8 an d slender, the pro- 
reseS 1 •’ 3 : 7. The antennae and month parts 

e ™ e K th ° S fi ° f h ' iarbata > the second maxilhpede seems, liow- 
Th rather more slender. 

anf 7 Po ? t i has * he outer-edge seta at the fusion of the first 
the ininf i J. 0111 ^ ex fremely minute, the segmentation between 
J s emg very faintly indicated. In the exopodite of the 
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second foot (PI. Ill, % 16), the sinus between the second and 
third outer-edge spines of the third joint is not so deer, a . in £ 
barbata. It falls short of the line joining the bases of the first 
outer-edge spine and the second inner-edge seta. The semwl 
outer-edge spine is much shorter than in E. barbata . TV v* 

raTiSmar” 0 ° f ^ BBme type 1B in K barbatu ’ and do not 
Male unknown. 

This species is undoubtedly the E. barbata of Wolfenden and 

he S ktefno -0 0f G ,' ?• Si Tf ( l9 , 03 >' although the size given by 
the iattei (12 0 linn.) is rather larger, and the proportionate 
lengths of the hired setae not quite tlm same. The figure of the 
genital segment is also slightly different. 

^ «pecunon« wore taken on throe stations, 
S - R 2^ 700 fathoms, and S.R. 


Encliaeta Scotti, sp. n. 

PI. Ill, tigs. 11-12. 

Fcr,ui.k — length 5'7— 6’3 nun 

E 0t T^ 7 luth f ,M0r0 du °Tly coloured than in 

L,.baist. Legs and mouth parts vermilion 

Form of the body as in E. barbata ; the cephalothorax seems 
however to be somewhat more robust. Epistomo hirsute. The 
hunch of hairs on the fifth thoracic segment well developed 
Lengths of the first three abdominal segments in the proportion 
U, 6 . b. Ti e genital .segment (PI. Ill, fig. 11) is of the same 

S°™ S ent“ Th klrb f c Y X °f pt tlmt tho Shull] tubercle 

segments ^surface of the second and third abdominal 

se D ments is setose, their dorsal surface being covered more 

lS g L^r eh The first, third, “ml 

equal the second^ i ll ' 01n 1 are approximately 

equal tiio second slightly longer, and the appendicular seta very 

long, the proportional lengths being 5:7 • 16 ° 

Antennae and mouth parts as in “if. barbata . 

tirafaiKbswonil"- 1 ' ° f i fCe r ou tci-'-odge seta at the fusion of the 
wither 1 , rt 0t U , le e ;^l ,odito is very minute, and can 
oom dete 11,1^ 1 observed. The fusion of the joints is very 
complete, the suture being barely indicated. J 

n the exopodite of tho second pair of feet (PI. Ill fio- 12) 

tleShirfir 11 i 1U f 0011 ' 1 awl tUl ' d ou ter-edge spines of 
sm ne in it k S ° ■ ^ • S 111 E 6ar6ato - The second outer* 
falfhX ,i “5 a “ e J 0mt f much smaller than in E. barbata. 

S noLbi b . e bas ? °f the third outer-edge spine. There 
of E. barbata * 6lmo& - kteveen the remaining feet and those 

Male unknown. 

as k S ii^ e °^i- Was teken.on the same. five stations 

s Jh. bat bata at depths of from 700 to 1,000 fathoms but very 
few specimens, were found on each occasion ’ 7 
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Euchaeta quadrata, sp. n. 

Mv.du.Leta barbata, fcicotfc. 

PL III, figs. 20-2], 

Female — length 0 9 mm. 

Body colourless, second maxillipede reddish purple, especially 
ou the setae. 

Cephalothorax similar in sliape to that of E. norvegica, except 
that the fifth thoracic segment is rounded laterally and bears a 
marginal patch ol hairs. Hostrum more slender than in E. 
norvegica. 

Abdomen half as long as the cephalothorax, its first three seg- 
ments being in the proportion 5:4:3. Genital segment (PI. ifl, 
fig. 20) with a parallel-sided almost quadrate projection from 
the centre ol its ventral face, equal in height to the diameter of 
the segment, and at right angles to it. Second and third abdo- 
minal segments without hairs. Furca slightly hirsute. First, third, 
and fifth furcal setae (counting from within) of about equal 
length. Second seta twice as long as first. Appendicular seta 
very long, broken in my specimens. 

The first antennae reach, when extended, tu the middle of the 
genital segment. 

Second antennae as in A. norvegica terminal setae of endopo- 
dite 84-6 ; mandible as in E. uurvegica. 

Maxilla with nine setae on the outer lobe, eleven on the 
exopodite, and about thirteen ou the endopodite. 

i irst maxillipede as in E. norvegica. Second maxillipede ol 
the same form as in E, norvegica, but the distal part of the inner 
edge of the second joint is very finely setose and the setae on 
the third to seventh joints rather more slender. 

First foot in form as in E. norvegica, but the outer-edge seta 
at the fusion of the first and second joints is very minute. 

Second foot . (PI. Ill, fig. 21) with the second outer-edge 
spine of the third joint of the exopodite reaching to the end of 
the joint. 

Third and fourth feet as iu E. norvegica. 

Fifth feet absent. 

Male unknown. 

This species is easily recognised by its very large protruding 
genital swelling, which appears almost square in lateral view. 
It has been recorded by Dr. T. Scott from the Gulf of Guinea, 
as an examination of the specimens in the British Museum shows 
under the name of E. barbata. 

Occurrence. — This species seems to he a fairly constant feature 
ol the N.E. Atlantic fauna, though not descending to such 
depths as some of the other Euckaetae. It was taken in small 
numbers on five stations at from 350 to 700 fathoms. 
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Euchaeta rubicunda, 


up. n. 


PI. Ill, figs. 8-10. 


Female — length 8 '8 mm, 

,, C ? lo ? r o£ a br % ht red <lish crimson, darker on the matins of 
the body segments. b ub ot 

Cephalothorax of tire E. norvegica type, but with rounded 
setiierous postero-lateral margins to the fifth thoracic segment 
Ro f™ m slightly shorter than in E. norvegica. ° 

Abdomen short, being contained about two and half times in 
tie length of the cephalothorax. Genital segment (PI ill 

&£? XL" “»™s 


*w Mb. fc % goS.lTp““ JS 

SSSSLI ® 1!!S I” * M&. t™ 1 *2 


^ J. j, VJL UW/7 G'CtfcCJ. 

more swollen and connected posteriorly at their base. "Within 
iese plates are a pair of small tubercular processes. The 
posterior face of the genital process is inflated. 1 There is a low 
lmTnf l-l" 81 ! C , h p ltl -!, 0US „ n % e running dorsally along the anterior 
K Slde of , tlle S® nital segment. The second and 


i. 1-1 ■, i : ; gomwM, aeMineut. j/ne second nnrl 

v«t; i?s; at ” 1 " sth " d » »* 

cular seta four times as long as the first. P1 

fourth pair 0 ?feeT When exteuded ’ to the *»*> ° £ the 

Second antenna and mandible as in E. norvegica. 

dife tnlf ^ lth sela ? on J tlle outer lobe, ten on the exopo- 
uite, and nine on the endopochtc * 

First and second maxillipedes as in E. norvegica. 

ioints Wlt 1 £ lc j segmentation between the first and second 

F norwJta ° r ^P° d,te mtlie r more plainly indicated than in 

hollowed^ and ti « mr f n uf thc fllsed joints is deeply 

Hollowed and the first outer seta very minute. 1 J 

and tlfird outer H ^ ? g ‘ ?? th ? le sinus between the second 
very deep. ^ °f the third joint of the exopodite 

TlXf 1 3 ™ d o^'-edge spine reaches to the end of thc joint. 
Third and fourth feet as in E. norvegica J 

Mala unknown. 


^SSStJsSSi* *"** “ “ •***•• 10 *• 

S.Rm We '“ 0ne Speciulftn from 1,150 fathoms on station 


Euchaeta tousa, Giesbrecht. 


watw^flwr * fs a ril lber characteristic species in deep 
l r™ Pg from 400 to 1,000 fathoms. It 

Mtheri^r mf ^T’, and in thirteen oat of the thirty-four 
that d^ -j J v ^■P\ Atlantlc f °rm appears to be identical with 
that described by Giesbreeht from the Pacific. 
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Euchaeta bisinuata, G. O. Sara. 

Euehuetu bisinuata , G, 0. Sara, 1907. 

PI. Ill, tigs. 17-19. 

PL IV, tig. 4. 

Professor G. O. Sara describes tlie genital protuberance of the 
female of this species as being divided into three lobules, of which 
the most anterior is double. I have figured the arrangement 
(PI. Ill, fig. 17) as shown in all the specimens which I have 
examined, in which both of the anterior lobules are paired. 
With this exception the Irish specimens agreed closely in size 
and structure with the description of the type, and I have no 
doubt that they are identical. 

Occurrence . — Taken in small numbers on three stations at 
depths beween 700 and 1,150 fathoms. 


Genus Valdiviella, Steuer. 

| 

Valdiviella insignis, sp. n. 

PI. Ill, figs. 1-6 ; PI. I V, fig. 5. 

Female (PI. Ill, fig. 1) — length H‘5-12‘0 mm. 

Cephalothorax robust, ovate, of the same form as in Euchaeta. 
Cephalon fused with first thoracic segment. Fourth and fifth 
thoracic segments fused, the latter with postero-lateral margin 
rounded. Rostrum of two sharp strong points.. 

Abdomen rather less than half the length of the cephalothorax, 
of four segments, their proportional lengths, with the furca, being 
about 5 : 4 : 3 : 1 : 1 . Genital segment moderately swollen below 
and in dorsal view. Second and third segments with tufts of 
hair on their ventral surface, and denticulated dorsally on their 
posterior margin. Furcal rami oval, rather longer than wide, 
separated by more than their own width. First, third, and 
fourth furcal setae (counting from within) of about equal length, 
second seta about one and two-third times as long, and appendi- 
cular seta about two-thirds as long. The length of the inner- 
most seta is equal to that of the second and third abdominal 
segments taken together. Egg sacs two, oval, with numerous 
ova. 

The first antenna reaches to the end of the thorax. 

Length of joints in '01 mm. 

U_2. 3. 4. 6. 6 . 7. 8-9. 10. 11. 12. 13. 11. IS. 10. 17. 18. 19. 20. 21. 22. 23. 21-25. 

3d. 30. 27; 30. 36. 36. 27. 36. 12. 14. 12. 21. 21. 14. 63. 727 63 . 69. 60. 60. 46, 42. 16. 

These measurements differ from those of V . oligarthra in the 
proportionately greater length of the more distal joints. The end 
joint is proportionately shorter than in that species. 
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jf *.-m b—jdrt. n, 

the o,,tei- lobe a j s l aige aild , J||(; small ^tmT* beal ' s two ^ 

« T •* r - 

median one machtlm b . . TbeeJ*^'. 11 ^ 0 lobe > 'm 

bear sis comparatively long setae. J ° f the max '%ede 
as in F. 

second and twice as lono- n 0 +i be ”8 two-thirds as long as the 

t! “ “ op ° dita 

b'. oligartkra in having tlm ^ differs from that of 

the segmentation between the JS lm P urf< r e % three-jointed, 
indicated, but the outer-edge snhL af bel ng faintly 

dully developed, not rudiinmitaiw , • tv L ?• of ^ 10 flrst joint 
Hie third foot (PI III !US ln 1 ohgarthra. 

exopodite, the articulation jietwe ,fn lm P 01 ' fcc % three-jointed 
being plainly indicated thm,r i We J' I i ^ic hrst and second joints 
has only a The ^dop J 0 dite 

first and second joints 6 of 8e 8 m entation between the 

Fifth feet absent. 

%g 0 sacs'’ohii!J ffllt l ' ed> deep ° St on the limbs and mouth parte. 
Male unknown. 

is only about lu^^nw^ae 1 ^® 811 ^’ oa ^ F - 6r> « ,i « ) ^ 

V. ohgurthra, while neirlv JL • P les . ent species; the other, 

separated by its shorter fir J >mfo, eing Wlt , 1 i4 “ size * maybe 
the second pair of feet. 11 mac and the different form of 

depths 0/700,' ysofami ^l^O^athoiiis^^ a P ec * es were taken at 

Genus Chiridiella, 

Chindiella macrodaetyla, G. 0. Sars. 

Chiridielhi viaerodaetyla,, G. O. Sars. 

rrn _. . PL IV > %S. 6-14. 

few points from d my Specimens ° differs in some 
those of proportion and nnt rJ differences are mainly 

f 1 ition and -not of structure, and do not warrant a 
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separate description. The abdomen in the Helga, specimens is 
scarcely more than one-fifth of the length of the cephalothorax. 
Thesegmentation between the cephalon and first thoracic segment 
is indicated but not complete. The first antenna is almost as lon°- 
as the whole body, and the exopodite of the first foot is more than 
twice as long as the endopodite. 

The very strangely modified claw-like structure of the first 
maxillipede (PI. IV, fig. 14) agrees with that of Sars’ specimens, 
and from its occurrence in the female is probably due either to a 
predatory or semi-parasitic mode of existence. The reduction of 
the first pair of swimming' feet would seem to point to the latter 
conclusion, though the presence of the species free in townettino’s 
is against it. 

The absence of an inner-edge , seta on the second basal joint of 
the first foot (PI. IV, fig 6) is noteworthy, and, as far as I know, 
is not found in any other instance among the Amphaskandria. 

Occurrence . — Single specimens were taken on stations S.R 
175 at 600 fathoms, and S.R. 193 at 630 fathoms. 


Genus Phaenna. 

Phaenna spinifera, Claus. 

Occurrence . — This species is only sparingly represented in the 
collection. It was found on station S.R. 164, one specimen at 100 
fathoms and two at 350 fathoms, and on station S.R. 175, two 
specimens at 600 fathoms. The deep-water records may perhaps 
he accounted for by supposing the captures to have been made 
during the ascent of the net, as previous records of this species 
would lead to the belief that it is of epiplanktonic habits. 

Genus Xanthocalanus, Giesbrecht. 

Xanthocalanus typicus (T. Scott). 

Amallophora typica, T. Seott, 1894. 

Xanthocalanus typicus, Giesbrecht, 1898. 

PL IV, figs. 15-17. 

The species has up to the present only been known by Dr. T. 
Scott’s (1894) description of the male from the Gulf of Guinea. 
The female shows, equally with the male, the curious sensory ap- 
pendage formed by the enlargement of one of the terminal sensory 
setae of the first maxillipede (PI. IV, fig. 16), which has the form of 
a sheaf of com, and gave rise to the generic name Amattophora or 
sheaf bearer, of which this species was constituted the type by 
Scott. The species has since been removed by Giesbrecht (1898) 
to the genus Xanthocalanus, and his judgment in this respect is 
partly confirmed by the present specimen, the fifth feet of which 
are somewhat of the Xanthocalanus type, consisting of three 
short equal joints, the last joint with a pair of terminal diverging 
spines. The first foot (PI. IV, fig. 1 7) appears at first sight to 
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have a two- jointed endopodite, but closer examinnH™, 1 

j-jff? *r as wr* 

Anxallophova mccyna, was included bv Scott ti * which, 

«"Brssa& wSMasr 11 - ** «- 


? Xanthoealanus pinguis, 

H. IV, % is. 


Farran, 


rI:H4r a P-i: 

and full of oil drop B la °The S montb Sllgh f tly '“a 01 ’ 0 a ? ute but swol] ® 
similar. The fiffpair oflun^t^ ““g ** <™ 
but differ somewhat in sninulatinn •' \)’ F }$. *™ Slmilar “ form, 
short stout spinules in two mwfa? ^ ] ? mfc llas about twenty 

edge being H the seloZ ioinf it ° dg6 ’. ° ute " 

spinules similar to those on tl» i_A • • f !\ bou i Slx “ner-edge 
outer edge bearing a cluster of tonc^T 1 *’ a 1 ® . dlstal half of t,le 
a pair of lateral and a mh of t P ^ n f' S1 - aped s P“ ules ! there are 
m Z. pinguis, and the face of tZ !•? ° n thethW ]'<**« 
spinules of two sizes near the tip. J * bea:ra a patch of slendel ' 

adepTTsgolAhonf Speoimen taken on station S.R. 193 at 

Xanthoealanus Greeni, Farran. 

X anthoealanus Greeni, Farran, 1905. 
from b0tL X X. Greeni 

probably identical must be regardV^M^ ^ WW 

the deep water of' the ^ETtlantic^h ^ h re f “ lar “habitant of 
It occurred on three' A 111 g^at numbers. 

fathoms, nine sbecimenfh, Tl, * ° f from 680 to 1-150 

10 mm. ’ ‘ being taken, the largest measuring 
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Genus Cephalophanes, G. 0. Sara. 
Ceph.aloph.anes refulgens, G. O. Sars. 
Cephalophanes refidgens, G, 0. Sars, 1907. 

PI. V, figs. 6-7 

Occurrence . — Taken in small numbers on stations S.R. 17 b, 
S.R. 193, and S.R. 197, at depths between 5S0 and 680 
fathoms. 


Genus Onehocalanus, G. 0. Sars. 

Onchocalanus cristatus (Wolfenden). 

Xanthocalanus cristatus, Wolfenden, 1904. 

Onchocalanus trigonioeps, G. 0. Sars, 1905. 

. A comparison of Sars’ find Wolfenden’s descriptions leaves no 
doubt that they refer to the same species. 

Occurrence . — This species is not uncommon in deep water, 
having been taken on six stations and in ten gatherings at depths 
of from 330 to 1,150 fathoms. 

Onchocalanus hirtipes, G. 0. Sars. 

My specimen measured 5’7 nun., which is somewhat in excess 
of the measurement given by Sars, and the fifth pair of feet were 
asymmetrical, being three-jointed on one side and five-jointed on 
the other. In other respects there was agreement with Sars’ 
description. The form of the genital segment in dorsal view is 
very characteristic, being very much narrowed anteriorly, broad 
in the middle, and slightly narrowed posteriorly. 

Occurrence . — A single specimen was taken on station S.R 231 
at 1,150 fathoms. 

Genus Cornucalanus, Wolfenden. 

Cornucalanus chelifer (1. 0. Thompson). 

Scolecithrix chelifer, Thompson, 1903. 

Scolecithrix chelifer, Farran, 1905. 

Xanthocalanus chelifer, Farran, 1905. 

Cornucalanus magnus, Wolfenden, 1905. 

Onchocalanus chelifer, Pearson, 1906. 

In spite of the rather inaccurate description of Scolecithrix 
chelifer given by I. C. Thompson, there can, I think, be no doubt 
as to the identity of the species referred to by him. I have 
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accordingly retained tlie specific name chelifer, while adonHm, u, 
generic name of Gornucalanus, which was proposed bv Dr Wnf 
ienden(19° 5) for a species from the «GaJ’ collection! wlhcht 
c&ned Gornucalamts magnus. As there does not appear to be 
any difference between the Antarctic and N. Atlantic fonns I Invc 
placed 6. magnus as a sjmonym of G.chdifnr 

Mr. Pearson (1906) lias placed this species in Bars’ minus (h,,h n 
calanus, but, as Dr Wolfe n den (1905, p. 20) has ahcarly po£ i 
out, they are m reality quite distinct. ^ 

Occurrence.— This species is of frequent occurrence in deen 
water townettmgs oft the west coast of Ireland. It was taken on 

fttZns 6ight Stati ° nS at d °P ths of from 330 to 1 150 


Genus Undinella, G. O. Bars. 

Undinella oblonga, G. O. Sara. 

‘ p ““ w ™ ™ e * »» »“■" 

Undinella brevipes, sp. n. 

PI. V, figs. 1-4. 

Femcde — length 1C mm. 

Cephalothorax stout, ovate. Ccphalon sliohtlv vaulted 
partially separated from the first thoracic segment US 

h3 oSXtTtlmmi ntS f ’T Cl ?’° st ™ m ft flattenod tapering plate! 
FifWl!™eie! 1X ’ f 1Ki Pr lu ? ed into two slender filaments. 

thoracic segment produced on either side into an acute 
point, and reaching almost to the middle of the o-cnital segment 

fit riihr t of ii a T en r n^ 1 ' lon S ei ' tha ’> M, slightly 
longer tnan either of the two following segments • anal segment 

a V sZf^: de° St r il 1 y “ led - ^ rami' XnosSe 
as long as w ide. Furcal setae about as long as the abdomen 

seit Cni T 0heS ’ exte,ld ? d - to th0 '-ginning of th” genital 
’ Second t 1 J ro lJ(Ji‘tioi lately the same as in U. oblonga. 

becoi d antenna and mandible as in U. oblonga. 

as in tlmt species W ^ ° ,lly tw0 setae on tho 6x0 P° dite 

S2 S“V“;w5: dus memble those in K 

iiodite 01 lnit °th t i ' lre p“i?i :n * ec I exopodite and one-jointed endo- 
inica^d os -t ' tatl ° n 0f the ]atter int0 two is plainly 

rn nal nhm JM h ° “ m J s P ecimen of U - oblonga. The tel 
lengths of t16 !f° P0dl ' e 18 about equal to the combined 
The third /'Pl S V an i Se ° ond J° ints . and is very finely serrulate. 

U oLS L f ■ V ’ %'*) and fourth feat resemble those of 
portion ^ ’ b t h th ® termmal s P ine sligMy longer in pro- 

shm-teitWi^* 1 '^ f? 6 '' ' S s y mme trical, three-jointed, but much 
shoitei than in U. oblonga. The basal joints are very large and 
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fused in the middle line The second joints on each side are 
shghtlv shortei, and much more slender than the basal The 
terminal joints are ovate, slightly shorter than the second, bear- 
ing oil one foot three short stout terminal spines or teeth and on 
the other one terminal and one outer-edge tooth. 

Male unknown. 

The differences between this and the only other known species of 
the genus, U. Mongc^ are well marked. The much smaller size, 
acute margins to the tilth thoracic segments, and short stout fifth 
pair ot icet are the most noticeable points of difference, 

Occurrence — A single specimen was taken alotm' with U 
M-onga on station S.R. 139 at 1,000 fathoms 


Genus Scolecithricella, G. O. Sara, 
Scolecithricella dentata (Giesbrecht). 


Occurrence ,— This species is widespread off the west coast of 
Ireland, and often common. It occurred on all the stations except 
net used was too coarse for its capture 

onnt 11 ! ” f gatherings, .at depths of from 

200 to 1 000 fathoms. On station S.R. 104 it formed 10 per 
cent, ot the whole townetting at 200 fathoms. 


Scolecithricella ovata ('Fanan). 


Occurrence. The vertical range of this species seems to be 
from the surface to 1,000 fathoms. It is of frequent occurrence 
over deep water off the west coast of Ireland, but is only found 
1 f . 1 .numbers. It was taken on six out of the eight stations 
and m sixteen out of the thirty-four gatherings, at all depths 
from the surface to 1,000 fathoms. 


Scolecithricella minor (Brady). 


Occim-ence.— This is a more common species than the records 
ere given seem to show, but its small size probably accounts for 
• no laving been captured oftener. Jt was taken on live 
stations at depths of from 100 to 1,000 fathoms, and has on other 
occasions been often taken at or near the surface. 


Genus Scolecithrix, Brady. 

Scolecithrix magna (T. Scott). 

Amcdlophora magna, Scott, 1894. 

Scolecithrix wistata, Giesbrecht, 1895. 

Scaphocalanus acrocephalus, Sara, 1900. 

, 1 A n „, 6 S 11 ii llatio ! 1 of Seott ’ s types in the British Museum leaves 
g “ . at . tlle species described by him is the same as 
Scolecithnx enstata of Giesbrecht. 
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For the reasons given above, under Xanthoccdauus typicus I 
have regarded the genus Amallophora as a synonym of Xantho- 
calanus, and have not used it, in the sense in which it was used 
by Sars, for a section of Giesbreeht’s comprehensive aenus 
Scolecithrix. If that sub-division be regarded as of generic 
rank, as doubtless it should be, at least in part, the correct name 
for it appears to be Scaphocalanus. I have, however, thought 
it better for the present to continue to use the genus Scolecitfmx 
in its larger sense. 

Occurrence. — A very common and noticeable species in deep 
water. It occurred on every station, and in almost every tow- 
netting, between 280 and 1,150 fathoms. 

Scolecithrix echinata, Farran. 


Scolecithrix echinata, Farran, 1905. 

'Amallophora echinata , Pearson, 1906. 

PI. VI, fig 6. 

un- a m ^' u ^ ed foot ( P1 - VI > % 6) as my former figure 

(190o, PI. V, fig. 17) was not quite accurate. There is averysinall 
spine on the distal extremity of the outer edge of the second joint 
ot the exopodite of the first foot, which was not mentioned in the 
original description. 

Occurrence .— -Though frequently taken, this species is never 
present except in small numbers. It was taken on every station 
but one, at depths of from 350 to 800 fathoms. 


Scolecithrix gracilipes, s 


sp. n. 


PI VI, figs. 1-4. 

Female (PI. VI, fig. l)_length 2-3~2’5 mm. 

Cephabthorax elongate, ovate, very slender. Cephalon slightly 
vaulted, fused with first thoracic segment. Fourth and fifth 
thoracic segments fused, the latter witli the postero-lateral 
margins rounded, not produced. 

Abdomen rather slender, slightly less than one-third of the 
length, oi the ceplialothorax and equal to the second to fifth 
thoracic segments. Genital segment not swollen, about one and 
a halt times as long as either the second or third abdominal 
segments, which are each about twice as long as the fourth 
segment. Furcal rami about twice as long as broad. 

bust antenna broken in all my specimens. 

Second antenna and mouth parts almost exactly as in 
S. brevicorms and S. echinata. 

First to fourth swimming feet as in S. brevicornis and 
o. echinata. 

The second joint of the exopodite of the first foot (PL VI, fig. 2) 
has a small oistal spine on its outer margin, as has likewise 
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S. echinata, my original description being in error on thi, 
point. ' 

Fifth feet symmetrical, two-jointed, the first joint rather 
longer than broad the second joint about twice as long as the 
first, ^ with a small outer-edge tooth near its extremity a 
terminal spine about three-quarters as long as the joint and 
aTK 8 ender mner ' cd S e spine twice as long as J the joint 

Fhe fifth feet (PI. VI, fig. 3) resemble those of S. brevicornis 
except for the position of the tooth on the outer edge of the 
second joint. In my specimens it is placed comparatively near 
the terminal spine, dividing the outer edge in the proportion 5 ■ 1 
™ as bgured by Sars (1900, PI. X, fig. 14 , 1903 ; 

: XXXVI.), it is placed opposite the base of the inner-edo-e 
spine, dividing the outer edge in the proportion 2:1. 

Male unknown. 

It is with some hesitation that I have given a name to this 
species instead of recording it as S. brevicornis. The differences 
between the two are very slight, but if constant quite sufficient 
to distinguish them. These differences are the largei “f 
b. gmcihpes, though this in itself, within the bounds of probable 
raimtion is no valid distinction ; its more slender and, compared 
to the abdomen, longer cephalothorax, and the more distal posi- 

tooth tho 

he pith foot. As Sars species is only known from a few 

sfferTo rL ir T+l W1 AT ln A « le Al ' CtiC 0il ' cle ’ ifc aeemed on the whole 

thj form undei ’ a se P ai ' ate ^me until 
fie JN 01 them species should become better known. 

P In , a townetting taken 30 miles N. by W. of Eao-le Island 
19 n°S at 600 thorns, there Occurred a 
snec es tLW*^* Whlch so closely resembled the above 
97 mm . fc , 1 L - ave *i 0t veufcured to separate it. It measured 
hmteas Vs external form, and in such mouth parts and 

■eids its hfT exactly wibh S - graoiima except as 

S oil i - pair °* These («■ VI, fig. 4) had a second 

» radlnl ? ntai 7 endopodite inserted between 
hose of S f / th t te T ? 13n , al j° int > both of "’hich resembled 
prZ to reit v^- eS ' l, Jntil tbe contrar V is showl >. 1 should 
mental chniSi ^ ff tlle aooideu tal retention of a develop- 

nomallvtu a T^ol-n 1 w n '“ ure female whio h is to be found 
of fifth ^ a '. modl±led form m the immature male. The form 

very simiit.f+re 16 S T S Rao °vitmnus (Giesbrecht, 1902) is 

Zv he Zn I®' T 7 perlla P S be 6x P lained “ ‘he same 
y, fie 0 enus only bumg known from a single specimen. 

S fires gracilipes was found on two stations, 

fathom* at 6 ^ 0 fathoms, and S.R. 197 at 280,480, and 680 
, very few specimens in all being taken. 

similar instance has been noticed in the case oiScolecithrix valida- 
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Scoleeithrix obtusifrons (G. 0. Sars). 

Amcdlophora obtusifrons, G. 0. Sara, 1005. 

Solecithrix emarginata, Farran, 1905. 

This species is a noticeable feature of the deep-water plankton 
off the west coast of Ireland. It occurred on all the stations 
except S.E. 164, which was perhaps too shallow for it, at depths 
of from 330 to 1,150 fathoms, usually in more than one townet 
ou each station. 

I submitted specimens of this species, formerly described by 
me (1905) as Scoleeithrix emarginata , to Professor G. 0. Sara, 
who was good enough to inform me that they belonged to the 
species described by him as Amallophora obtusifrons. My 
surmise that S. emarginata might prove to ho a synonym of 
ScolecithriceLla gracilis is accordingly incorrect. 

Scoleeithrix globiceps, sp. n. 

PI. V, figs. 8-13. PI. VI, fig. 8. 

Female (PI. V, fig. 13) — length 4'3-4'5 mm. 

Cephalothorax elongate, ovate, the anterior part of the ccphalon 
•somewhat inflated in dorsal view, but not vaulted. Fourth and 
fifth thoracic segments fused; second to fifth segments together 
equal in length to one- third of the cephalothorax. 

Abdomen contained three and a half times in the length of the 
cephalothorax. Genital segment not swollen ventrally, two- 
thirds as wide as long. Second and third abdominal segments 
about two-thirds as long as the genital segment. Anal segment 
very short. Furcal rami rather longer than wide. 

hirst antenna longer than the body by about one joint, jointing 
as in 8. obtusifrons. 

Second antenna with endopodite about four-fifths as lonv as 
the exopodite and hearing 8 + (i setae. 

Mandible as in 8. robusta and 8. obtusifrons. 

Maxilla (PI. V, fig. 10): small exopodite of medium size, . 
endopodite with eight setae, second basal with five setae, 
second and third inner lobes with two and four setae respectively. 

. In the first maxillipede (PI. V, fig. 12) the large seta on the fifth 
lobe lias a very minute, almost invisible marginal denticulation, 
and the largest setae on the second, third, and fourth lobes are 
finely denticulated. . Five of the terminal sensory setae are short 
with bud-like terminations, the remainder, numbering four or 
five, are longer with rounded ends. 

The basal joint of the second maxillipede (PI. V, fig. 11) has a 
median sensory seta with a bud-like termination. The distal 
spine of the first joint has a broad base tapering abruptly to a 
very attenuated termination. 

hirst foot (PL V, .fig. S) with three-jointed exopodite. The 
distal outer-edge spine of the first joint is as thick as that on the 
second joint, and reaches to its base. 
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Second foot (PI. V, fig 0) with curved outer-edge spine on the 
first joint of the exopochte nearly half as long as the second joint 
The second joint bears a curved transverse row of spinules. The 
third joint hears a small patch of very small spinules proximallv 
and t wo bands ot spinules, the median one horse-shoe shaped and 
the distal forming an elongate oval. Terminal spine of the 
exopodite cocirsely yerreite witli about 24i cleiiticulcitions 

In the third foot the second basal joint has a small patch of 
very small spinules at the apex of the posterior face, the second 
joint of the exopodite has a transverse distal band of spinules 
and a patch of very small spinules at its apex, the third joint, has 

two transverae curved rows of spinules. The first and second joints 

oi the endopodite have each two transverse rows of large spinules. 

In the fourth foot the exopodite was imperfect in my snec ; - 
mens. The second joint of the endopodite has a transverse 
distal row of large spines, the third j oint being bare. The outer 
anterior faces of both exopodites and endopodites of the third 
and fourth feet are minutely spinulose. 

Fifth feet (PI. VI, fig. 8) imperfectly two-jointed, the division 
between the joints being very faint in some specimens but more 
evident m others. The first joint is about as broad as lone, with 
a patch of spinules distally near its outer edge. The second 
joint has a large slightly serrate spine, about as long as the joint 
arising from the middle of the inner edge. The terminal spine 
is stout, short, about one-third of the length ofthe joint. On 
tlie outer margin of the joint, opposite to the base of the inner- 
edge spme is a small tooth, and midway between the tooth and 
first jefint the J0mt a P atc)l °f spinules similar to those on the 
Male unknown. 

If it had not been that this species appears to belong to Sara’ 
° e .“, us Amallophora, I should have felt inclined to identify it 
with Scokcithncella gracilis, with the description of which it 
agrees rather well. _ Tii ere are not any well marked characters 
by which this species can be readily identified, the most notice- 
able being the somewhat inflated cephalon, the coarse spinulation 
the : terminal spines of the swimming feet and the form and 
spinulation of the fifth pair of feet. 

In company with 8. globicups on one station there occurred 
some specimens of a Scole.cithrix which resembled it very closely 
in external appearance, but which I have described below as 
pair of feet aCC ° Un ^ Some sma ^ differences, especially in the fifth 

OcciMTCTce._A few specimens were taken on two stations, 

J 139, at 1,000 fathoms, and S.R. 224, at 700 fathoms. 


Scolecithrix valida, s 


sp. 11 . 


PI. v, figs. 14-17. PL VI, fig. 7. 

Female (PL V, figs. 14, 15)—length 3'8-3'9 mm. 

, a °fffo ra x oblong ovate, rather more robust than in S. 
9 iceps. Cephalon slightly inflated as in that species, rostral 
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processes two, stout, slightly recurved. Fourth and fifth thoracic 
segments iused, the latter more constricted posteriorly than in St 
gLobiceps. J 

Abdomen contained about three and two-third times in the 
length of the ceplialothorax. Genital segment not swollen 
below, about four-fifths the length of the two following 
segments together. Anal segment very short. Furca small, about 
one and a halt times as long as broad. 

First antenna reaching about to the end of the second abdominal 
segment. 

Second antenna with endopodite about four-fifths of exonodife 
and bearing 1 S + 6 setae. ^ * 

Mandible as in S.globicepa and & obtusifrons. 

Maxilla with eight setae on the endopodite, five on the second 
lobes 1 ’ and tW ° ana four respectively on the second and third inner 

First maxillipede with bud-like endings on five of the terminal 
sensory setae, the rest elongate with rounded tips The bnd 

on thTfimfl 0 )- t0 be ] T 6l i th , an “ S ■ alobiceps, and the spine 
on the fifth lobe more slender basally, but otherwise the maxilli- 
pede agrees with that species. 

S ^°“! ““iUipfde as in S.globice.ps, but the distal spine on 
the first lornt is not so strong as in that species. 1 

The first foot (PI. V, fig. 17) resembles that of S. gloMeem 
le outei-edge spine on the second joint seems variable in length ; 

somewlm"er ' SilS S “ “ & ^ lohic ^^ “ “other 

thSevml f i° t( - P1 - ^ “ in S - OMncepa, except as regards 

lamir The1Z e i W11 fn V™™ fi 1 nely serrate and has a broader 
fn v 1 ■ i Ul w termulal s pine number about thirty- 

four each individual tooth on the lower half of the spine beiiw 

Sallv WI Asimir elghb0Ur “e^niy hut free distally and proxf- 
w 11 ; T 1 t0f teeth is f °nnd in & obtusifrons, 

bid m that species the teeth are much finer and more closely 

fb^TlSt^ f- ,sl)ill ° similar to that of the second 

as in fl . S ° 00nd and thM fBet » «« same 

Fourth feet imperfect in my specimen. 

•vs bmad fe as fc - ^ri^ted, joint small, about 

I- bl0,wI f- lo ng, second joint elongate, clavate nearly three 

o^thS^ bK uf 1 ’ r t 0 \T ded distally and mu-rowe/basally 
ofit leno+b O ^, ld th.f the flirt joint for about one quarter 
hLfh i 0l i t le lmddIe of the inner edge is a strong finely 

Kfe^%bi d - 0p,,0 “V >i * 0n the 0lUer ed 8 e a smal? tooth 
itn^th of the f i. b V i'- edge 18 a St0ut a P ine about one-third the 

smfnL m u M s P ecunen there occurred a slightly 

smallei spme situated on the apex of the joint. 

Male unknown. 

andV%oh^s*y *<? d 7^ C “i fc to distinguish between this species 
and £>. robusta, £> obtusifrons and (S', globiceps. The fifth feet 
closely resemble those of S. obtusifrons, but the form of the last 
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thoracic segment distinguishes it from that species. S. robusta 
is very like it in external appearance, but is much smaller and 
slightly more robust, and its fifth feet are distinctly different 
S - tjlobiceps is extremely hard to separate without examination 
oi the tilth pair of feet, as it is almost identical in external 
appearance It is, however, a little larger and not so robust, and 
has proportionately a slightly longer abdomen. 

Occurrence.— This species was only found on station S.R. 224 
at a depth oi 700 fathoms, six specimens having been taken. 


Seolecithrix robusta, T. Scott, 
PI. VI, fig. 5. 


Occurrerute.— This species was taken on four stations at depths 
of from 400 to 680 fathoms. 1 

The size of these specimens varied from 2'65 to 3-1 mm and 
the inner-edge spine of the fifth foot (PL VI, fig. 5) was straight 
instead of being- slightly curved as in the type. 


Genus Scottocalanus, G. O. Sars. 


Scottocalanus securifrons (T. Scott). 


Seolecithrix securifrons, ?, T. Scott, 1883, pars. 

Seolecithrix securifrons, Canti, 1890. 

Lophothrix securifrons, Wolfenden, 1904. 

Scottocalanus acutus, G. O. Sars, 1905. 

There seems to have been a good deal of confusion between this 
ana the next species, Scoltocnlanus persecans, which closely 
resembles it, but can at once be separated by its rounded fifth 
thoracic segment m both sexes, whereas in S. securifrons the fifth 
segment is pointed laterally in both male and female. Scott, in 
is original description (1893), has indicated most clearly the 
female of the present species, his figures, showing the fifth thoracic 
segment with acute lateral terminations, and the short abdomen 
with large genital segment partially overlapping the second ab- 
ominal segment ventrally, being quite unmistakable. His figure 
ot the male, however, undoubtedly refers to the following species, 
8. persecans, and m the type specimens in the British Museum 
the iemales of both species are bottled together under the name 
oi Seolecithrix securifrons. Canu (1896) was the first to redis- 
cover the species, in the “ Oaudan” Collections from the Bay of 
Jjiscay and in his notes upon it expressly states that he uses the 
name ,3. securifrons for the form with the acute fifth thoracic seg- 
ments It has subsequently been recorded by Dr. Wolfenden, 
who places it in the genus Lophothrix, and Prof. G. O. Sars, who 
as owever, as he has been good enough to inform me, described 
as a new species under the name Scottocalanus acutus, while 
n , ame securifrons to designate the species with the 

rounded fifth thoracic segments. 
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Occurrence. — This species is very characteristic of deep-water 
tow nettings off the west coast of Ireland. It occurred on everv 
station except S.R. 140, usually in the deepest nets, though on 
station S.R. 197 it was taken at 100 fathoms. It seemedto he 
most, plentiful at about 700 fathoms. 


Scottocalanus persecans (Giesbreeht). 


Scolccitkrix securifrons, T. Scott, 1893, pars. 
Scolecithrix 'persecans, Giesbreeht, 1895. 
Scottocalanus securifrons, G. O. Sara, 1905. 


There are a few minor differences between the male of the 
Atlantic form and that described by Giesbreeht from the Pacific 
In the first antennae the 20th and 2Lst (original) joints are 
separate and not partially fused as in Giesbreeht description and 

InTheriXffffl fTu 0i th f 14tb “ d 15th j° illfcs 011 both sides, 
in the light fifth foot the endopodite reaches nearly to the middle 

of the second joint of the exopodite, and is curved towards it 
instead of being straight, and only slightly longer than the first 
joint, as m Giesbreeht s figure. The female of this species does 
not appear to have been described. It resembles the 1 female of 

,1 IT- i T- S ’ f 8 ’nf beeu mentioned above, the fifth feet being 
almost identical. I he most noticeable points of difference are the 

i notch at its extremity, and the abdomen, which is 

lath ci longer and of almost uniform thickness throughout the 

genital segment being scarcely swollen ventrally. 

« “ 7"l 1CAl dls T t J' ibution and numbers this species agrees with 
SSOT ® fathomr “ ° n Stetion8 afc de P tlls fr om 


OrsNirs Lophothrix, Giesbreeht. 

Lophothrix frontalis, Giesbreeht. 

SD^ierVn'the - N ff 8 a Y 6l y widespread and not uncommon 

all dentils from xi dt was takon on every station at 

foul gSeir 1)100 fathoms - llnd iu fifteen out of thirty. 


Tribe HETERARTHRAJNDRIA. 

F amily CENTROFA GIDA E. 

Genus Centropages, Kroyer. 

Centropages typicus Kroyer. 

th^surilee to Voon smab numbers on three stations, from 
deen oceanic w(t» fathoms. Though occasionally occurring in 
coastal rS ’ 1 8 more usua l habitat is epiplanktonic and 
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Centropages hamatus (Lilljeborg). 

Oemmm.ee. — The capture of a very few specimens of this 
species on station S. It. 231 at 400 fathoms, in company with Temora, 
longioornis, is rather remarkable, as both of these species are 
distinctly littoral, abounding in the coastal waters and estuaries 
of low salinity. 


Genus Temora, Baird. 

Temora longioornis (Mailer). 

Occurrence . — Though not such a distinctly littoral species as 
Centropages hamatus , yet its occurrence at 400 fathoms on 
station S.R. 231 is worth noting. 

Gentts Temoropia, T. Scott. 

Temoropia mayumbaensis, T. Scott. 

PI. VI, figs. 9-15. 

In spite of several small differences between my specimens, all 
of which were females, and Dr. T. Scott’s descriptions, it seems 
best to designate them by the above name. I have figured the 
whole animal (PI. VI, fig. 1 5), and some appendages, of which 
the existing figures are insufficient. 

The length of my specimens was 7 '2 to 8.0 mm. 

Cepbalothorax ovate in dorsal view. 

Cephalon evenly rounded, not vaulted, imperfectly separated 
from the first thoracic segment. Rostrum short, two-pointed. 
Fourth and fifth thoracic segments separate. 

The first antenna (PI. VI, fig. 12) was broken in all specimens. 
The proportional length of the proximal joints is shown in the 
figure. 

The maxilla (PI, VI, fig. 11) has all its lobes developed and 
setiferous. The number of setae shown in the figure is approxi- 
mately correct, though it is possible that some of the more minute 
ones may have escaped notice or been broken off. The three 
distal setae of the exopodite are much more slender than the 
rest. 

The second maxillipede (PL VI, fig. 10) has the terminal joints 
rather elongate, the setae, with the exception of the two terminal 
ones on the last joint, being comparatively short. The jointing 
of the swimming feet (PL VI, figs 13-14) seems to be as given 
by Scott, but all the feet, except the first pair, were imperfect in 
every specimen examined. 

The fifth pair of feet (PI. VI, fig. 9) is symmetrical, and differs 
in this respect from that figured by Scott, in which one foot is 
much stouter than the other. The general form of the foot is 
similar, consisting of two basal joints, an exopodite about as long 
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tooth onX' 1 “ d a sraal! ® 

eU If 0P t°h dl d .r ninat • ng “ a l ° ng SlMde1 ' 8 V™ and 2 s3 S" 
the GS? fS n t] r flora 

should prove to bo constat "!„Un rf^rftS ^ ° f Ireland ' 
mto two distinct species, but until more specimens f ,fP aratlon 
have been examined, it is not possible to decide thistuttiS'*" 61 ’ 

in the fine silk 

respective! v. 1 J7 > ilfc C ' J0 and 680 fathoms 


Genus Metridia, Boeek. 

Metridia lucens, Boeek. 

rr r-™*- ** 

not occur in such immense wn™« . T h° ll gh it does 

yet it usually divides the bulk nf r. C , alanus finmarshicus, 
species, and in winter forms L “?* towaetti ^ with that 
at all depths investigated g^ter part. It was common 

worthy, and^S dou^fess^to beTxnlV° m T veoorda is note - 
persistent drift from the southward f ^ t le feet that the 
stragglers from its more northerly hi? a ? y mcui *ion of 

at hand. That it does occasional! v ncc, ^ t ]l, 0Ugh so close 
usual range is shown bv Wolf™ ? °, CCU1 to the southward of its 

«■ «* f N. ^omjsonf Sd.s S of°T ° f tt *°“ between 
coast undoubtedly refer to M /■ ^ tonga from the Irish 

recorded by him luCma > a ^cies which is never 


Metridia venusta, 


Giesbrocht. 


Metridia venusta, Giesbrecht, 1889 . 

Metridia Normani, $, Giesbrecht, 1892. 

depths of from 300 “ fc ° wnettin g s . afc 

station, and in seventeen out of thirty fJ* W8 f, taken on ever I 
or moderate numbers. tinrty-four gatherings, m small 

Metridia brevicauda, Giesbrecht. 

Occurrence. — The iwmv-lc *, . 

with those of M. venusta Tt s P ecies are almost identical 

on station S.R. HO and was nh**’ 1 \ owever . taken at the surface 
» ss - ** 

[ 76 j 


Printed image digitised by the University of Southampton Library Digitisation Unit 



IT. ’06. 


61 


Metridia prineeps, Giesbreoht. 

Occurrence. — This noticeable species is very characteristic of 
offshor-e deep-rvater townettings. It was taken on every station, 
and in sixteen out of thirty-four gatherings at depths of from 
280 to 1,1.50 fathoms. 

Genus Pleuromamma, Giesbreoht 

Pleuromamma abdominalis (Lubbock). 

Occurrence. — Though this species has often been recorded 
from the North Atlantic, most of the records, as has frequently 
been pointed out, are erroneous, and refer to P. robusta. 
P. abdominalis is a decidedly'- scarce species in the area here 
dealt with, and perhaps should not be regarded as a per- 
manent denizen, as not more than three or four specimens have 
heen met with at one time, There is very little chance of its 
being mistaken for P. robusta, as the pigmentation is markedly 
different, the red colour being much more diffuse and far less per- 
manent than in that species. 

Pleuromamma robusta (Dahl). 

Occurrence, — Occurred on every station, and almost in every 
townetting from the surface to 1,000 fathoms, and was frequently 
present in considerable numbers. It is one of the most wide- 
spread and characteristic copopods of the deep water off the west 
coast of Ireland, but in spite of this seems rarely, if at all, to be 
drifted coastwards. 

Pleuromamma xiphias (Giesbreoht). 

Occurrence. — Taken on all the stations, except S.R. 140 and S.R. 
231, at depths of from 100 to 800 fathoms, usually in small numbers. 
It would seem to be a permanent inhabitant of these regions. 

Pleuromamma gracilis (Claus). 

Occurrence. — Only absent from three stations, viz., S.R. 139, 
S.R. 140, and S.R. 224. Its small size and the small numbers in 
which it usually occurs are probably sufficient to account for its 
not having been taken on these occasions. 

Genus Lucicutia, Giesbreeht. 

Lueieutia grandis (Giesbreeht). 

Leuckartia grandis , Giesbreeht, 1895. 

Lucicutia grandis, Giesbreeht, 1898. 

Lucicutia grandis, Wolfenden, 1904. 

? Lucicutia maxima , Steuer, 1904. 

The original specimen described by Giesbreeht from the Pacific 
seems to differ from the Atlantic forms merely in having the 
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■l>““ a «. smooth a„a JmS , Wrf *" * V 

cepUotliZx'vMble! 1 " WCl '° a " y tl1ieus Uoinl lloul « «u the 

Jo zirzr v £zZn z r“r«s,t' i ’““ * »-* » * 


Lucicutia magna, Wolfendeu. 

Lueieutia magna, $, Wolfenden, 1903. 

Lucicutia atlantica, ?, Wolfenden, 1904. 

Lucicutia gracilis, G. 0. Sara, 1905. 

Lucicutia atlantica, Farrau, 1905. 

Lucicutia atlantica, Pearson, 1900. 

As males agreeing with Wolfenden’*, r j- 
only the male has been described and' feint \ tla - of which 

to L. atlantica, of which the ml 1 ,nT eVlden % belonging 
same townete/ I have incited both ^ ^ “ V 

SiL! p#rtf[0m sexud diHbreM “. tW ^“ciSi^Sh 


Lucicutia lueida, sp. 


n. 


PI- HI, fig. 22. Pi. VI, figs. ig_2 0 

iemale(J?\. VI, lig-. lg) — length 3-5 min Male 9-9 i 
Cephalothorax ovat« ,'n • g Matt , — d 2a nun. 

teviorly than in L. maana with n.'TTh 9 e P lidon broader an- 

papilla not visible in dorsal view. 1 at0ni proCftsaes - Rustral 
Inthffi^ ^ CO P hftlotll <>»« 

with a small ventral p tminene' V t t ff, aS 0ng as broad ’ 
ai 'e of equal length two following segments 

The anal segment is about tln-ee-nSwas^ 6 Segmmt 

segment. The furcal rami o~> ! q , U as Ion g the genital 
a half times as loner as broad and slitbM* y , ong ’ about four and 
segment. They ai^ very rich sh “' ter than the genital 
The furcal setae areIhort and{l! r S 'lt d with luoif «™a fiends. 

at the distal two-fifths of th2 Lfrmarrin' ‘“S f efca arisin S 
minute seta situated or, j-u- „ . margin. there is a very 

most seta and the base of the ramus." 1 ^ 111 ’ between the °otei" 
In the abdomen of the male (PI VI tier i«n th r * i 
second segments together are e^ual g & X^«dtaSS 
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together, and slightly shorter than the furca. The anal seg- 
ment is about three-quarters as long as the l'urca. The furcal 
rami agree in proportions and setae with those of the female. 

The first antennae (PI. VI, tig. IT) when extended reach about 
to the end of the body in both sexes, the total length in the 
female being 3- 2 mm., and in the male 30 mm. 

Length of joints of first antenna of female in '01 mm : — 

1 . 3. 3. 4. 8. li. 7 . 8. 0. 10. 11. 13, 13. 14. 15. 1 6. 17 . 18 1 9. fO 21. ‘-'2. 23. 54 25 . 

7. I. 5. 8. 7. 7 £ 8. 8. 8. 8. 0. 15 15. 18. 20. 20. 22. 20. 20. 15. 15. 18. lli, 9. 

Length of joints of left geniculated antenna of male in -01 mm : — 

n 3. 4. 5. 6. 7. 8. 9. 10 11. 12. 13. 14. 15 10. 17. 18. Si 23. 21. 25. 

24. 7. 6. 8. S 8. 7. 7. 7. S. 8. 10. 10. 18. 20. 20. 18. 33. 40. 10. 11. 

The right antenna of the male is similar to that of the female. 
The mouth parts are similar in both sexes, and do not show 
any noticeable features, being almost identical with those of 
L. magna. 

The first to fourth pairs of swimming feet are similar in both 
sexes. The first foot (PL VI, fig. 20) has a three-jointed endo- 
podite and a medium-sized tubular process on the second basal 
joint. The terminal spine of the exopodite is slightly longer 
than the third joint, aucl about equal to half the exopodite. 

The second to fourth feet are of the usual type in the genus, 
and resemble each other. The terminal exopodite spines are 
short, about equal in length to the second and third joints of 
the endopodites. All the terminal spines of the exopodites are 
very minutely serrulate. 

The fifth foot (PI. VI, fig 19) in the female has the terminal 
spine of the exopodite short, contained two-and-a-half times in the 
length of the third joint, and equal to about half the endopodite. 
The inner-edge spine on the second joint of the exopodite is 
slender, and more than half the length of the third joint. 

In the male the fifth pair of feet (PL III, fig. 22) are of the 
usual form, except that the spinous process of the basipodite of 
the right foot is on the first instead of on the second joint. The 
second joint of the basipodite is smooth. The exopodite and 
endopodite are each two-jointed, the former with a strong distal 
spine on the outer edge of the first joint, the latter with the 
second joint less foliose than usual. The left foot has a large 
rounded process, bearing a few spinulos, on the second joint of the 
basipodite. This is badly shown in the figure, the joint having 
become distorted in mounting before it was drawn. The exopo- 
dite and endopodite resemble those of L. flavicornis. 

Of the known species of Lucicutia with a three-jointed 
endopodite on the first foot, viz., L. Jiavicornw, L. luugicornis, 
L. grandis, L. maxima and L. cwi'ta, the first two may’ be dis- 
tinguished from L. lucida by their much smaller size ; L. grandis, 
and L. maxima, if distinct, are about twice as large, and L. 
curia differs in its stout robust form aud shorter caudal rami. 

Of the two new species recently described by Prof. G. O. 
Sars the jointing of the endopodite of the first foot is not men- 
tioned, but in L. intermedia the genital segment of the female is 
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equal to the two following segments conjointly and the a 
seta of tlm furca is situated at the middle $the 
w , ! ” lel “f tenuicauda the furca is equal in Wh to 

Occurrence — Two specimens of this species a nm]» a 
female, were taken on station S.R. 197 at adepth of 6S0 faftl* 

Lucicutia curta, Farran. 

Lucicutia curta, Farran, 1905. 

01 ««“ *•» tl„ 

Lucicutia longiserrata (Giesbrecht). 

PI VI, figs. 21-22. 

- sals ass 

above name. Th“ St “lictbl j£‘ “ mid « «• 

basal process of the first foot (PI tl ie tabtilar 

long as shown in Giesbrecht’s figure. ’ a ' ^ ' h WM not so 

Lucicutia flavicornis (Claus). 

of iurj^wJtVotLSd one'™ f***? few ^aU specimens 
gatherings They afc a tlme - iu ™e of the 

all their main features ^<Hth rT, 1 - 5 t0 ?‘° “?•' and a § Teed “ 
brecht, the differences between'th* as descnbed by Gies- 

of the variations recorded by him W ® ' Wlthm tlle limits 

but it is^perhaps worth^noting that*^^ a,n -7 detai]ed study of, 
they seemed to fall into two groups se^edTS flows' “ 

(1 ' } n ° tclled at ite extremity, on 

of S D Sn1 ™ ter mal 'g in of third joint 
moi^r ° 0t Wlfch f0ul ' teeth 011 ^ proximal 

(20 fool- fl ol e 7m5 i - ^ Ife 1 ? 0n second ** of first 
foot with its ™“ s - ? f th . lrd jomt of exopodite of fifth 
of second ioi-nt f mia ^ ®“ e ty smooth ; inner-edge spine 

s%r%1a J r ;“r. eXOPOdlt0 n0fc 80 lon S as in <!)• " 

fathoms . rence ' 0n four Nations at depths between 200 and 1,000 
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Genus Heterorhabdus, Giesbreclit. 

Heterorhabdus norvegicus (Boeok). 

Occurrence. — Tlie most plentiful species of its genus. Present 
on all stations except S.R. 164, and almost in every townetting 
from the surface lo 1,150 fathoms. The absence of the species 
from S.R. 164 cannot indicate a southern limit to its range, as 
Dr. Wolfenden took it between 51° and 52° N, but it is possibly 
due to a thinning out; of its numbers. 

Heterorhabdus spinifrons (Claus). 

Occurrence. — This species occurred on six out of the eight 
stations, but always in small numbers. Specimens of the female 
from this area reach a length of 4’0 mm. 

Heterorhabdus abyssalis (Giesbreclit). 

Heterochaeta abyssalis, Giesbreclit, 1889. 

Heterorhabdus abyssalis (?), Farran, 1905. 

Occurrence. — One specimen of a female, length 2'65 mm., 
similar to specimens from the west coast of Ireland, which I 
formerly referred to this species, was taken on station S.li. 139 
at a depth of 1,000 fathoms, in company with a male agreeing 
closely with Giesbreoht’s description of E. abyssalis. Another 
specimen of the female was taken at 400 fathoms on the same 
station. 

Heterorhabdus robustus, sp. n. 

Heterorhabdus vypera, Farran, 1905. 

PI, VII, figs. 1 - 10 . 

Female (PL VII, figs. 1 , 2 ) — length 3'5-4'0 mm, Male — 3’4-3'7 
mm. 

The cephalothorax is stout and robust in both sexes, but not as 
much so as in H. compactus. Rostral prominence low, just visible 
in dorsal view. 

Abdomen measuring about half tile length of the cephalothorax, 
with large dilated genital segment in the female. Furcal rami 
(Pi. VII, fig. 3 ) equal in length to the two preceding segments 
taken together. 

The first antennae reach, when extended, slightly beyond the 
genital segment. 

Second antennae as in H. compactus. 

Mandibles as in H. vipera >, the cutting edge of the right man- 
dible (PI. VII, fig. 5 ) with four denticles, the two median bifid, the 
dwtal curved and laminate, and very slightly longer than the rest, 
the cutting edge of the left mandible (PI. VII, fig. 4) bears three 
denticles, the distal very long and sickle-shaped. 
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The maxilla (PI. VII, fig. 7) resembles in form tin t of K • 
butdittacs in having longer setae on the ondopodite ^ i “ TO * 
Uie hrst maxillipede (PI. VII fio- ,, 

H viper* In the figure the feathering and ser fotLi of / 

setae and spines is not shown. mutual of the 

The second maxillipede is as in II vimra rr 
thcMnedian seta on the first joint being Imad and^eS*'^ 
I he fust to fourth swimming feet (PI VJI fin- im;„ k n' 
res^nib e those of II. viper* ami H. Lnp^' 10)m b ° thsexes 
ihe fifth feet m the female (PI. VII fio- m on r v , 

those o H. viper* in having the innemedge fine L the s ^ 
joint of the exopodite slightly shorter thafi the third joint T} 

it is S to^ 01186 " “ thi "' 1 j ° int ’ While »* * cor, mdm 

S&ffgt Si <f the , r 

third joint of the exopoditef which is more oSL 2d 
-shorter spmes. The right fifth foot (Pi. VII fil 8i d 
siderably from that of II. vimrn the f ,|„i H d tfeis eon ' 

and the processes on the second ioin 2-1 ^ eX0 P 0iIite 

joint being of a totally dlffeiSnt foC " “ ^ 86001111 baSal 
II . robust as is an addition to that section nf „/ / i 
represented by II. vipera. H. corZxrtTl ,* I 
which is distinguished bv t ie nW.2 f i H- Jirevicornus, 

On account of the resemblance of II robimhii 9 +n Tl 
pactus, I forwarded specimens to Prof 6 o L 1,-fi-inT 

of mLZ W ^ Plil ° ipai P ° int “ 
feeet 6 My J tbe nuxilk and 

is much more noticeable. The dLeZtion Z' V h 

very incomplete, but its ver/smaU s P e •() , ? 

though not satisfactory, distinction ’ “ 18 a Snfilfllent ’ 

° U sfaltions S - R - 139.S.E. 

fathoms, usually' in smali mfml2 - de ili h - ° f u°!“ 330 t0 1 ’ 000 

inhabitant of the Irish deep-water area/ 8 probttbl y a permanent 


Heterorhabdus Grimaldii, 


Richard. 


and difikd2coi!2l S Tl 7 • £ne s P ecies > the largest of its genus, 
Ws wat teke,! on' 2 ^2 ln from all the other mem- 

’ Wa& Ukea on three sta ^ viz., S.R. 1S9, at 800 fathoms, 
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S.R. 224 three specimens at 700 fathoms, and S.E. 231 six sneci 
mens at 1,000 fathoms. It i.s evidently a permanent tho rnh 
rather scarce inhabitant of the area. * nou D h 


Heterorhabdus longicornis (Giesbreclit). 


The specimens met with of both sexes may bo separated into 
two groups according to their sizes, those from 3'0 ’to 3 5 » 
and those measuring about -A 5 mm. These groups occurred 
together but; intermediate specimens were nof found As no 
structural differences between the two sizes could he w ? 

’’X *» “»<l» «» ' 1 

JSrfSwS,"’ "V '»* «* m (.»» u» 


Genus Mesorhabdus, G. O. Sars. 
Mesorhabdus brevicaudatus (Wolfenden). 
Heterorhabdus brevicaudalm, Wolfenden, 1905, 
Mesorhabdus annectma, G. O. Sars, 1905. 

Mesorhabdus brevicaudatus, G. O. Sars, 1907. 

MO' ^ fothoms nnmbei ' S thl ’ ee Stations at depths of 


Genus Disseta, Giesbreclit. 


Disseta palumboi, Giesbreclit. 


Disseta palumboi, Giesbreclit, 1889. 
Heterorhabdus grand, is, Wolfenden, 1904, 1905, 
Heterorhabdus grand.is, Pearson, 1906. 


IX, fig. 36 f 1905 pi fi Orandis (1904, PI. 

of the identity of ’thn/' ’ ^ ‘~ S J i ^ rius l unmistakable proof 

oZI! :L t! • species Wlfc]l Disseta pedumboi. 

small numbers In “ , eviclentl y, wid ely distributed in 

five stations at denff™ « area * llavm £ been taken on 

seven spec mens r ° m 680 to 1 ’ 150 fethoins-from one to 

specimens of both sexes on each station. 


Genus Haloptilus, Giesbreclit. 

Haloptilus longicornis (Claus). 


“ V 

five sta^onT^Tdem^^fr 8 WaS ,^ ken in vel T sma11 numbers on 
records o- 0 t 0 ^ 00 to 030 &thoms. As other 

spread in’ the w i? .* 318 38 an epiplanktonic species, wide- 

1 1 * tbe KK Atlantic, it is possible that the deeper records, 

G 
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000 fathoms on stations Sit. 175 and S. R 103, may refer to 
specimens taken during the ascent oi: the net. Dr. Wolfenden, 
using closing nets only, found the species between 100 and 
200 fathoms. 


Haloptilus aeutifrons (Giosbrocht) 

Occurrence. — This species seems rather scarcer than the pre- 
ceding, having been only taken on three stations, in all eases in 
company with II. longicm'nia. Probably- its scarcity is due to a 
more restricted northern range. 

Haloptilus tenuis, sp. n. 

PI, VIT, tigs. 10-22. 

Female (PI. VII, tig. 18)— length 4- 62 mm. 

Cephalothorak ovate, elongate, broadest at its anterior third. 
Cephalon (PI. VII, fig. 17) very much vaulted and witli an 
anterior caecum, distinctly mucronate in lateral view, but with 
the point scarcely visible when seen dorsally. 

Abdomen (PI. VII, tig. 10) short, contained about six times 
in the length of the eephalothorax. Genital segment as long 
as broad, and one and a half times as long as the two follow- 
ing segments taken together. Anal segment equal to the second 
and third abdominal segments taken together, and a little shorter 
than the furea. Furcal setae short, the appendicular seta very 
long and slender. 

The first antenna is longer than the body by about three 
joints. Its total length is 47 min. 

Length of joints in O'l mm. : — 

1. 2. 3.1. 6. 0. 7._8. I) 10. 11. 12. 13. 14. 15. 18. 17. 18. 18. 20. 2 1. 22. 23 . 21. 23. 

"SCO. Of 12. 12. & 12. 14. 14. 17. 2(12*. 2il. 27. 27. 20. 29. M. 20. 21. 18. 21. 21. 10. 

In the second antenna (PI. VII, tig. 19) the oxopodite is a 
little more than half as long as the endopoditc. 

The mandibular palp is elongate and slender, the two branches 
being of equal length. The cutting edge of the mandible bears 
one large and three small teeth as in II. mucronatus. 

The maxilla (Pi. VII, tig. 21) resembles that of II. aeutifrons 
in general form. The outer lobe bears three minute setae fol- 
lowed by six large setae, the most proximal of tlie large setae 
being considerably thicker than the rest. The exopodite has four 
medium-sized outer-edge setae, two large terminal setae, and five 
very small setae on the extremity of the inner edge. The endo- 
podite is one-jointed, and bears a medium terminal seta and two 
or three small setae. The second basal bears five setae, the three 
median being the largest. The third inner lobe is knob-shaped 
and bears three setae, the second one seta, and the first five spines 
much longer and more slender than in II. aeutifrons. 

The first maxillipede (Pi. VII, fig. 20), lias none of its setae 
modified into spines. The three terminal setae are the largest 
and smooth, except for a slight distal pectination. 
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The second maxillipede is of the ordinary form, the propor- 
tional length of the joints being 18 : 13:7:6:5:4: 2. The 
largo setae on the four last joints 'are almost smooth. 

, The first to fourth pair of swimming feet have no noticeable 
features. 

lu the fifth feet (PL VII, fig. 22), the terminal spine of the exopo- 
dite is three-fourths as long as the third joint. The inner-edo'e 
seta of the second joint is very slender, and about half as long as 
the joint. It is very finely feathered: ** 

Male unknown. 

This species in external appearance and size approaches very 
near to H spiniceps, but its abdomen is proportionately a little 
longer and the cephalic spine not so prominent. It also differs 
in the maxilla, which in II. spiniceps lias only two setae on the 
endopodite, and in the first maxillipede, which in II. smmeeps has 
strong hooks on the fifth and sixth lobes. It agrees with H. 
ncuhfronsm the form of the maxilla and first maxillipede, but 
diners m the shape of the body and in being considerably larger. 
Ot the other species with cephalic spines H. oxycephalus, H. 
mucronatus and H. aculeatus have the head much more acute, 
and h. ocellatiis is about twice as large, besides differing in other 
respects. ” 

Occimmce. — Three specimens of II. temcis were taken on 
fathoms ; S.R 175, 600 fathoms ; and S.R. 

a-4, 700 fathoms. 


Haloptilns fons, sp. n. 


PI. VII, fig S . 11-15. 

Female (PI. VII, fig. 11.)— length 5-7-6-fi mm. 

. bephalofchorax about three, times as long as wide in dorsal 
view, the sides parallel and the ends rounded. Cephalon shaped 
somewhat as in II. cliierchiaa , hilt with the rostral papilla not so 
evident, very slightly vaulted, and rather angular in outline. 
Anterior caecum absent. 

I (-P1- VII, fig. 15) a little more than one-fourth the 

engtn of the cephalothorax. Genital segment about as broad as 
ong, and one and a half times as long' as the two following seg- 
ments taken together. Second abdominal segment slightly 
onger than the third, the two together being' about four-fifths 
as °ng as the anal segment. Furcal rami slightly longer than 
V< rn~’ c a PP enc Lcular setae being moderately long and slender. 
' • + 6 ? rs .k an tennae are longer than the body by about five 

joints, their length in a specimen measuring 6'6 mm. being 
S mm. r e.o 

■Length of joints of first antenna in '01 mm. : — 


M IM m 7 '- 8 ' fl ' 10 - 11 ' 13 . M. 16. 16. 17. 18. 19. 20, 21. 

-■ IS. .1. 21. 23. 23. 21. 21. 23. 24. 29. 36. 42. 42. 42. 42. 42. il. 


_23 L 2i. 25. 
36 . 27 , 29 . 27 . 35 . 30123 , 


, ? eeont ^ antennae resemble in some respects those of U. 
f we; c nae t particularly in the exopodite. which shows the division 
lween the first and second joints well marked. The endopodite 


G 2 
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is shorter and thicker than in 11. cldercldac, the first joint bein<v 
equal iu length to the exopodite. The second basal joint is 
thick, and about two-thirds as long as the first joint of the 
endopodite. It bears two distal setae which are not so long as 
the single seta of H. chierchme. 

The mandibular palp is of the same form as in II. ornatus. The 
cutting edge (PI. VII, tig. 13) is of a form not found in any other 
members of the genus. It is strongly chitiniscd, and bears five 
teeth, the two distal being strong and multicnspid, the two fol- 
lowing each with a single small cusp on their dorsal margin, and 
the lowest simple and slender. 

The maxilla (PI. VII, fig. 14) resembles most nearly that found ia 
II. chierchiae, but differs in the exopodite, which hears two large 
distal setae, four smaller outer-edge setae and five very small 
inner-edge setae, that of II. chierchiae having eight sub-equal setae. 
The endopodite, like that of II .chierchiae, is imperfectly three-join- 
ted, but bears 4 + 4 + 5 setae instead of 3 + 1 + 3 as in that species. 

The first maxillipede, as in H. chierchiae, has three setae on 
the second and third lobes. The setae on the fifth and sixth Jobes 
are no thicker than the largest setae on the following joints. 

The second maxillipede resembles that of II. muernnatus, the 
proportional lengths of the joints being 30 : 24 : 9 : 8 : 0 : 5 : 2. 

Thd swimming feet show some noticeable features. The first 
feet resemble those of II. chierchiae, hut lack the setose patches 
on the outer margin of the exopodite. 

The terminal spines of the exopodites of the second to fourth 
feet are unusually long, that of the second foot being as long as 
the third joint of the exopodite, and that of the fourth foot being 
two-thirds as long as the same joint of its exopodite. 

The fifth pair of feet (Pi. VII, fig. .12) agree in most points 
with those ot II. chierchiae, but may he distinguished by the 
longer inner-edge spine with thickened base of the second joint 
of the exopodite. 

Male unknown. 

Halaptilus fons is more closely allied to II. chierchiae than to 
any other described species of the genus. The latter species was, 
as Giesbrecht has pointed out, the least specialised member of the 
genus, but in most of the points in which II. fans differs from H. 
chierchiae an even less degree of specialisation is noticeable, 
particularly in the cutting edge of the first joint of the basipodite 
of the mandible. In II. fons the cutting edge is broad, heavily 
chitinised, and provided with strong multicuspid teeth, while 
throughout the rest of the genus it is narrow, weak, and pro- 
vided with two or three simple or notched teeth. This dissimi- 
larity is doubtless correlated with some slight difference in food 
or methods of feeding, which has, perhaps, induced the further 
specialisation shown in the elongation of the second antennae 
and the reduction of setae on the maxilla and first maxillipede. 

II. angusticeps, recently described by Prof. G. O. Sars, also 
agrees with this species in its well developed mandible and its 
maxilla with a three-jointed endopodite. It is, however, con- 
siderably smaller, and apparently of a much more slender form, 
with shorter antennae. 
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Occurrence. — lldioptilas J'uns was taken on two stations, viz,, 

S. R. 175, one specimen at GOO fathoms, and S.R 231, one specimen 
at 1,000 fathoms. 

Gun us Augaptilus, Giesbrecht. 

This genus was founded by Giesbrecht in 1889 to receive 
Haniccdanus longicauelatus of Claus ; at the same time lie 
added live new species, and, in 1892, also included Hemiccdanus 
jiligerm of Claus; G. O. Sai-s, in 1S93, adding A. glacialis, and 

T. Scott, in 1891, A. Ratlrayi. The recent large increase of 
the genus wars initiated by Wolfenden when, in 1902, he described 
A. z-etesios , followed in 1901; by A. marjnus and A. r/ibbus, Steuer 
in 1904 also adding A. fungiferus. 'i'lie total number of species 
was, in 1905, brought up to twenty-six by Sars’ description of 
thirteen new species from the Prince of Monaco’s collections, 
and five were subsequently added by him in 1907 from the same 
source. As of these thirty-one species only nine have been 
figured, it lias become a matter of some difficulty to correctly 
identify specimens, particularly in view of the fact that there 
does not seem any probability of the limits of the genus having 
been reached. 

_ In the collections hero dealt with the genus is represented by 
eighteen species, four of which I have described as now, the rest 
being referred to species already known. 

The difficulty of subdividing this very cumbrous genus does 
not seem to have been simplified since Giesbrecht, in 1892, fore- 
seeing the increase which has now become an accomplished fact, 
provisionally included all the species then known under one 
generic name. The separation of the longicauclatus group, which 
apparently contains tile type of the genus, and which is charac- 
terised by the extreme reduction of its maxilla and the length 
of its abdomen and furea, has become more marked, but of the 
remaining species it is impossible to use any arrangement which 
does not separate species which in some points closely resemble 
each other; e.g., if the nature of the maxilla be used as a means 
of classification, such totally dissimilar forms as A. bulUfer and 
-1. Rattrayi will be placed together, while if the presence or 
absence of a rostrum be regarded as of importance, two such 
closely allied forms as A. squamatus and A. latk&ps will be 
separated. 

Augaptilus dongcUus is apparently the most primitive form, 
and in it, as also in A. nodifrons, the endopodite of the maxilla is 
indicated as a distinct joint, thus forming a link with the genus 
E aloptilus. 


Augaptilus elongatus, G, O. Sars. 

Augaptilus elongatus, G. O. Sars, 1905. 

Prof. G. O. Sars’ description clearly indicates the species re- 
ferred to, and only needs to be supplemented by a more detailed 
description of the maxilla. The first inner lobe of the maxilla 
[ 87 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



II. ’06. 


72 


bears ten moderate curved spines, tlie second lobe one lurce and 
one small seta, the third lobe two small setae. The basipodite 
second joint, or, as Sars calls it, the first joint of the erulopodite,' 
is furnished with three medium setae. The endopodite itself is 
a very small, almost square, joint with three terminal setae. The 
exopodite is long and narrow, with seven setae, the two terminal 
being the largest. The outer lobe bears six large setae situated 
distally to three very fine setae. My specimens agreed in size 
with those originally described. 

Occurrence . — -Taken on throe occasions, on station S.R. 175, at 
GOO fathoms; S.R. 224, at 700 fathoms ; and S.R 231, at 1,150 
fathoms. 

Augaptilus nodifrons, G. 0. Sars. 

4 ugaptilus nodifrons, G. O. Sars, 1905. 

My specimens, all females, differed from those described by 
Sars in having three inner-edge lobes on the maxilla, the first 
well developed, the second and third small, and each with a shade 
terminal seta. The type specimen is described as having only 
two inner-edge lobes. The rest of description agrees very closely 
with my specimens, the noticeable specific characters being the 
nodular rostral prominence without filaments, the two-branched 
mandible with a well developed cutting edge, the jointed endo- 
podite with two terminal setae, the absence of buttons on the 
maxillipedes, and the stout curved spine on the inner edge of the 
second joint of the exopodite of the fifth pair of feet. 

The size of the specimens met with mostly varied between 
5'4 and 5'7 mm., but one, taken on station S.R. 231, reached 
71 mm. 

Occurrence . — This is not an uncommon species, having been 
taken on five stations at depths of from 580 to 1,150 fathoms. 


Augaptilus laticeps, G. O. Sars. 

AugaptUus laticeps, G. O. Sars, 1905. 

Being doubtful as to whether my identification of this species 
was correct, I submitted it to Prof. G. O. Sars, who was good 
enough to inform me that the specimen sent was A. laticeps , 
pointing out at the same time that it might be distinguished from 
A . squamatus by the fact that the latter lias no rostral appendages, 
while in A . laticeps they ai'e present as a pair of slender fila- 
ments 

Colour , — This species may at once he distinguished from all 
others in a townetting by its light olive green colour which is 
retained for a long time, at least two years, by specimens pre- 
served in formaline. 

Occurrence . — This is a moderately frequent species in deep 
water, having been taken on six stations at depths of from 400 
to 1,150 fathoms. 
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Augaptihis brevicaudatus, U, 0 Sars. 

Auijuptilus brevicatulalus, G. 0. Sara, 1005. 

My identification ol this species was kindly confirmed by Prof 
G. 0. Sars. The following particulars added to his description 
will make the species more easy of recognition. Mandible two- 
branched, cutting edge feebly developed with one laro-e curved 
tooth occupying more than half the edge, two equal slender 
teeth, and one very minute acicular proximal tooth. Maxilla 
with eleven spines on first inner lobe, one and two setae on the 
second and third inner lobes, two setae on the very rudimentary 
endopodite, two equal setae on the extremity of the exopodite 
and six setae on the outer lobe. First and second maxillipedes 
with sensory buttons. 

Colour . — The colour of this species is unusual, consisting' of a 
patch of rich deep brown round the mouth, the rest of the°body 
being colourless except for a scanty brown shading on the second 
antenna and the exopodite of the mandible. 

Occurrence. Occurred in small numbers on live stations, at 
depths of from 950 to 1,150 fathoms. 

Augaptihis facilis, sp. n. 

PL III, fig's. 23, 24. 

PL VIII, figs. 1-6. 

Female — length 5 '4 mm. 

Cephalotliorax elongate, oval, slightly more than three times 
as long as broad. Rostrum of two slender filaments risino' from 
a papilla. 

Abdomen contained about three and three-fourth times in the 
length of the cephalotliorax. Genital segment about equal to the 
second and third abdominal segments and furca taken together, 
the proportional lengths of the abdominal segments and furca 
being 9:3:4: 3. Furca about one and a half times as long as 
with short, sparingly plumose setae, Appendicular seta 
slightly shorter than the innermost terminal seta, and directed 
obliquely outwards. 

The first antenna is longer than the body by about five joints, 
the proportional length of the joints in '01 mm. being 

- ■ - 3 - 4 - c - 7 . 8. 9. 10. 11. 12. 13. 14. 15. 1G. 17. IS. IS. 20. 21. 22. 23, 24. 25. 

30. 12. 16. 18. 20. 21. 22. 22. 24. 27. 30. 36. 36. 3ft 34. 31. 33. 35. 36. 32. 32. 30. 35. 35. 26. 

Ihe second antenna (PI. VIII, fig. 2) has both branches of about 
equal length. The second basal joint bears one very small ter- 
minal seta,^ the second joint of the endopodite 6 + 7 setae. The 
exopodite is distinctly eight-jointed, with a distal inner-edge seta 
on each of the joints, those on the fourth and fifth joints being the 
largest, and that on the seventh joint almost obsolete. The inner- 
edge seta of the last joint is situated on the extreme distal margin 
of the joint close to the base of the three terminal setae. 
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The mandible lias a feebly developed two-branched palp, the 
endopodite without setae, the exopodite five-jointed, with a small 
seta on each of the four terminal joints. The cutting edge of the 
mandible (PI. VIII, fig. 6) is broad, with two large bicuspid teeth 
two small teeth, one aeicular and the other short, and a proximal 
articulated spine, the small teeth lying close together, the others 
widely separated. 

. The maxilla (PI. VIII, iig. S) has the first inner lobe with 
eight spines, the second with one strong seta, and the third with 
a slender seta. The exopodite bears three terminal setae and the 
outer lobe four setae. 

The first maxillipede (PI. VIII, iig. 3) is short, having the 
setae on the first joint arranged in groups of 2 + 2 + 3, and on the 
second joint of 2 + 2. The four terminal joints are very much 
shortened, each bearing two setae of equal' size. 

The second maxillipede (PI. Ill, fig. 24) has setae of moderate 
length arranged in groups ot 1 + 3 + 3 on the first joint, and on the 
second joint two moderate + one moderate and one long seta, the 
third joint having two short and two long seta, the fourth three 
short and one long, the fifth and sixth each two short and one 
long, and the seventh two very short and one long. All the longer 
setae on both the maxillipedes bear small but distinct sensory 
buttons. 


Ilie first foot is of tho usual form, but has no outer-edge spine 
on the second joint of tho exopodite and only one on the third. 

The second foot lias the outer-edge spines of tho third joint of 
the exopodite very small and deeply set. 

In the third and fourth feet (PI. Ill, fig. 23) the second joint 
ot the exopodite has its outer edge below the terminal outer-edge 
P 1 ? . ? e< ^ hito !l Hunt process overlapping the spine, and in 
the third joint of the exopodite there is a similar process between 
the second and third outer-edge spines, which reaches beyond the 
i°i “ie. joint. The terminal spine of the exopodite of the 
third foot is about- as long as tho third joint ; in the fourth foot 
it is a little shorter. The terminal spines of the second to fifth 
feet are very finely serrulate. 

. The fifth foot (PL VIII, fig. 4) is of the usual form with the 
inner-edge seta of the second joint of the exopodite straight and 
slender and finely plumose, reaching to just beyond the base of 
the first inner-edge seta of the third joint. 

Male unknown. 


This species seems, to come nearer to A. gracilis than to any 
otliei described species, but differs from Sars’ description of that 
species in its shorter abdomen, which in A. gracilis measures 
more than one-third of the length of the oephalothorax, and in 
having sensory buttons on the setae of the first and second maxil- 
Iipedes, these structures being absent in A. gracilis. 


Occumnce,--One specimen of Augaptilue faoilis was 
on station S.R. 197 at a depth of 680 fathoms. 
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Augaptilus gibbus, Wolfenden. 

Augaptilus gibbus, Wolfenden, 1904. 

Augaptilus gibbus, G. 0. Sara, 1905. 

Prof. G. 0. Sara informs me that he considers the species 
described by him as A. gibbus as synonymous with that described 
a little earlier by Dr. Wolfenden, by a curious coincidence, under 
the same name. The maxilla in my specimen differed from that 
described by Dr. Wolfenden in having eight spines on the first 
inner lobe. The second inner lobe bore a single strong seta. The 
third was only indicated, and was without setae. The exopodite 
bore four rather slender setae and the outer lobe seven setae, the 
three central ones large, the outer ones extremely small. The 
length of my specimen, a female, was 3'36 mm. 

Occurrence . — One specimen was taken on station S,R. 193 at 
a depth of 630 fathoms. 

Augaptilus palumboi, Giesbrecht. 

Occurrence . — This species occurred on four stations at depths 
between 600 and 1,000 fathoms. It is probably a jiermanent 
inhabitant of the region dealt with, its small size accounting for 
the comparatively few records. 

Augaptilus bullifer, Giesbrecht. 

Occurrence . — Only one specimen was met with, on station S.R 
231, at 1,150 fathoms. 

Augaptilus truncatus, G. O. Sara. 

Augaptilus truncatus, G. 0. Sara, 1905. 

Prof. G. O. Sal's, to whom I submitted a specimen, was good 
enough to confirm my identification of this species. The maxilla 
in my specimens was very much reduced, the first inner lobe 
hearing six weak slender spines, the second and third lobes 
almost obsolete, hut . each with a minute terminal hair. The 
exopodite was long and slender, with one very minute and two 
medium setae. The outer lobe bore six medium setae. 

Occurrence . — Three specimens were taken at 1,150 fathoms 
on station S.R 231, and one at 1,000 fathoms on station 
SR. 139. 

Augaptilus similis, ,sp. a. 

pi. yin, figs. 7-i4. 

Female — length 7'4-S'l mm. 

Cephalothorax moderately robust, ovate. Rostrum of two 
slender filaments on a prominent papilla, 
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Abdomen about one-third as Jon 1 *’ ;*« il. ,, * , , 

Gerutiil segment slightly longer than the two followiL seLInV 
and the fu-rca taken together. Anal semnont eumil h ? ents 
and about one and a lnilf times as lmm^theS,^! 1 
segment. Furcal rami nearly twice u ’ions: 1 W , j “Wommal 
rated by about their own width. The furcal setae -uv & fl P ‘ V 
setose, the second from within being abouftwL t C St 
rust, and the appendicular seta very small and slender. ° 
iJie lirst antenna is longer than the body bv about tl'ivAn in* x 
Proportional length of joints in -01 un» ° J ° mts ' 


1. 2. 3. 4. 
20. 12. JG. m 


■ 5 C. 7 S, 9. IQ. il. 12. 13. 14. is. 1G . 17 1S 19 2() 2 
’• io. u. is is. i 9 . 2 i. 25. 


see0n< ? 1 ant ! 1 1 lna (PL VIII >% :l1 ) the endopodite is very 
slightly longer than the exopodite. The lirst joint of the endo- 
poditeis equal m length to the second basal joint; the second 
jo nt is more than twice as long as the first joint, and bearsT+ S 

inner P d^% e th P ° dlte f- klntl >' ei S'ht- jointed, the seta 01 / the 
joints will l eTo" JOTnt b6illg ,lbSe,lt > but th0 “ - the other 
The mandible is two-branched, the endopodite being small anil 

1nli!. !l li (PL V, 111 - %• y ) is feebly developed, the first inner 

the sLond U CaV m T n ^- t the S ??“ d and third lobes Lent, 
t ie second basal, oi endopodite, with one seta as in A baUifer 

the exopodite elongate with one long terminal seta and cm7vc rv 
° Utel " 0d « C SC,t!l > MM| t,lu OTt er lobe with 

V1JV „ 1 , u Joint witn rf + d setae, tile remaiu- 

crowded setae wVl “hortened bearing twenty sub-equal closely 
lig. 12). 6 * well-developed sensory buttons (PI. VIII, 

“S Uiped8 (l n VIJI - % 7) i« very long, the tot 
small setae it it L T ilU ’ Setft0 ’ tiie ^cond joint with 2 + 2 
setae tL L»+h ‘“L J °-fi Wlth two lo “g «»d two very small 
tL rmiinSo th ’, ^ ° “? ^ and three very small setae, 

vSv smXsei! A’ i eaCh With 0ne kr S u and two 
buttons ' 1 the large setae bear well-developed sensory 

the first l fnin?°nf tbe ’, 1 ? ua, i tom. The outer-edge seta on 
Ik Tl, ! tbe eX ° podlte Js lon fe' er than the two following 
joint 'of the o 8 °'!r , ver y ® lna -ii outer-edge spine on the second 
joint. exopodite, and two siinilaApines on the third 

The <Mitei°edo’e t0 ■ Pouiddl ^® e t have no noticeable characteristics. 

of th^semnd' 0 ^ 1^) has the seta on the inner edge 

the second joint of the exopodite stiff and moderately setose,. 
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and standing almost at right angles to the inner mam-in of the 
joint; ifadpressed it would reach to between the first and second 
inner-edge setae of the third joint. 

Colour . — Body colourless, containing a little red oil ; base of 
first antenna, endopodite of second antenna, and three outer 
fureal setae of an olive-green colour. 

Male unknown. 

This species is in some points closely allied to A. truncatus, but 
differs very markedly in the arrangement of setae on the terminal 
joints of the first maxillipede. 

Occurrence . — Taken on stations S.R. 224 and S.R. 231 at 
700 and 1,150 fathoms, four specimens in all having been met 
with. 


Augaptilus magnus, Wolfenden. 

Augaptilus magnus, Wolfenden. 

I Augaptilus fungiform, Steuer. 

The body of this species is colourless, but usually contains 
orange-red oil drops, crowded round the month and gut. and in 
the female the ovary shows as two opaque lateral masses of a 
salmon pink colour joined together anteriorly. It seems possible, 
but by no means certain, that the Augwptilus fungiform of 
Steuer is a synonym. 

Occurrence . — This noticeable and easily distinguished species 
is of frequent occurrence in the deep water townetfcings, and is 
often taken in considerable numbers It was found on every 
station from depths of 100 fathoms, on S.R. 164, to 1,150 fathoms, 
on S.K, 231. 


Augaptilus angustus, G. O. Bars. 

Augaptilus angustus, G. O. Sans, 1905. 

This species is easily recognised by its long antennae, the absence 
ol rostral filaments and of sensory buttons on the maxilUpedes, 
and by the three distal setae on the basal, or, as Prof. G. 0. Sars 
calls it, the eudopodal part of the maxilla. The animal when 
alive is suffused with vermilion, most deeply on the region 
round the mouth, and contains numerous orange-red oil 
globules. 

Occurrence. — On every station, but in very small numbers, at 
depths of from 350 to 1,150 fathoms. 

Augaptilus filigerus (Claus). 

The colouring in life consists of vermilion on the first and 
second maxillipedes and circum-oral area, and in a less degree on 
the second antenna, and of a faint reddish tinge on the first 
antenna. There are small orange oil drops scattered through the 
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body,, and the tip of the exopodites of the second to fourth 
contains a small patch of highly refractive greenish-yellow oil 
drops, possibly with a photogenic function. 

Occwreiice. Taken on seven stations at depths of from 330 
to 1,150 iathoms. 


Augaptilus Eattrayi, T. Scott. 

PI. VIII, % 21. 

The colouring as is the case in many members of the genus is 
clifii actenstic. It consists of a small, very deeply- coloured cir- 
cular brown patch round the mouth, the rest of the body being 
coloiuiess. In very few instances was this pigment spot absent 
This species must be distinguished from the following closely 
allied but much larger 4. horridus. * 

Oecur'rence.— -This species, first recorded from the Gull of 
guinea, seems to be a permanent inhabitant of the N.E. Atlantic 
fathoms taken ° n S1X Stilti ° nS at de P tlls of from 330 to 1,150 


Augaptilus horridus 

PI. VIII, fig. 20. 


, sp. 11 . 


general form that of 


Female — length 10 nun. 

Cephalothorax robust, resembling in gouerai mrm mat or 
, m 2/.*>b«t uMch more vaulted anteriorly, the eephalon being 

almost conical both in dorsal and lateral view. The whole sur- 

bristles Cl ° SelyC0Veled ’ “ iU A ‘ with short stiff hairs or 

,.,-t'i ll !i abd0U 2 e ^’ “ out b organs, and swimming feet are identical 
with those of A. Eattrayi. 

visible 0116 ° f Ule specimens found wus there any trace of pigment 

,r?- S larger sine and conical ceplialon are sufficient to 

aistmgmsh this species without difficulty from A. Eattrayi. 
Another difference is the absence in A. horridus of the brown 
spedes w ^idi is almost always present in the smaller 

Oeemrenoe.—- This species is not a common' one, having only 
i ran? 011 * u ’ ee stations at depths of from between 630 and 
■1,150 fathoms, most of the specimens being immature. 

Augaptilus longieaudatus (Clans). 

If I am correct in referring all the specimens to this one species 
a. Longieaudodibs exhibits a great variability in size, measuring 
with ° ° ° ^ mm, j the intermediate sizes being frequently met 

I he animal is sometimes colourless, but is usually marked by an 
oval patch of opaque olive green dorsally on the second thoracic 
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segment; sometimes, but rarely, a similar patch is present on the 
fourth segment. Awgaptilvs longicaudatus is said to be dis- 
tinguished from all other members of the genus which possess 
an elongate furca by having ten large setae on the terminal joints 
of the second maxillipede, all the other described species, viz., 
A . megalurus, A. glacialis, and A. zetesios, having only five such 
setae. Amongst the specimens of what appeared to be A. 
longicaudatus in the collection it was found, however, that all the 
females of 4'5 mm. and over had fifteen, or perhaps in some cases 
fourteen, large terminal setae on the second maxillipede and one 
specimen, measuring 5'9 mm., had also fifteen, instead of the usual 
seven setae on the terminal joint of the first maxillipede. A male 
specimen, which measured 4-8 mm., had only the normal number 
of setae on both inaxillipedes. As no other points of difference 
could be made out, I have not ventured at present to regard those 
I have mentioned as specific, though I have no knowledge of a 
parallel instance among the copepoda. The variation above re- 
ferred to is, it should be noted, in the nature and not the number 
of the setae, the third joint of the second maxillipede having, in 
the alternative instances, three large ancl one small, or four largo 
setae. 

Occurrence . — This species occurred tolerably frequently in the 
townettings, having been taken on all the stations, except S.R. 
140, at depths of from 100 to 1,150 fathoms, usually nearer the 
latter, 

Augaptilus anceps, sp. n. 

Plate VIII, figs. 15-19. 

Female — length 3'75 mm. 

Cephalothorax elongate ovate. Cephalon slightly vaulted, 
somewhat tapered anteriorly, but not so much as in A. zetesios. 

Abdomen (PI. VIII, fig. 15) contained about two and four- 
fifth times in the length of the cephalothorax. The genital seg- 
ment is almost symmetrical, and about one and a half times as 
long as the two following segments taken together, the approxi- 
mate relative lengths of the abdominal segments and furca, mea- 
suring^ the latter along its inner margin, being 6 : 2 : 2 : 3. The 
furca is about four times as long as wide, the appendicular seta 
being about as long as the abdomen exclusive of the furca. The 
other furcal setae were broken. 

The first antenna exceeds the body by about four joints, the 
approximate lengths of the joints in - 01 mm. being — 

1. 2. 14. 5. 6. 7. 8.0.J0.11. 12. 13. 14. 15. 10.17. 18 1 0. 20. 21, 22. 23. 24. 25. 

18. a 6. 6. 7. 7. 7. 7. 12'. 15. 18. 24. 25'. 25. 25.' 25.' 26. 27. 24. 21. 22. 18. 18. 18. 16. 

The second antenna has an endopodite slightly longer than 
the exopodite, with 6 + 6 terminal setae. The exopodite is five- 
jointed hut the limits of the joints can only be made out with 
difficulty. The outer-edge setae cannot be referred to their 
respective joints, their arrangement (PI. VIII, fig. 17) being more 
easily figured than described. The proximal of the two large 
outer-edge setae found in A. zetesios and A. glacialis is only 
represented by a small papilla. 
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The mandible agrees fairly well with that of A. alacwlU 

The maxilla (PI. VIII, Jig. 19) has only one seta on theY 
lobe as m A. longieauAatus ; the endopodite bears two equal tef 
mmal setae, and the exopodite one very large and one sm dl It 

The first and second maxillipedex agree in form and nnml- 
setae with those of 4 X 

the second moxillipede, however, bears three setae, while! Wof 
fences figure ot A, zetesios shows only two. 

The first to fourth feet resemble those of A. nlucialU „„,i 
A. zetesios, the teeth on the outer edge of the exopodite of tY 
first foot showing the same compound structure as Ys shown in 
Wolfendens figures. sllomi 111 

The filth feet are very similar to those of A. sotcuius, the inner 
ed^e spine on the second joint of the exopodite (PI VIII fi., iq\ 
reaching to the base of the third inner-edge seta of the thiufUt 
; s l™e ’« \ ei 7 strong, straight and coarsely denticulate the 
fe“foi be "' S ^ than are h Wol- 

Male unknown. 

1 his species is very closely allied to A. glaoialis and A . zetesios 
but is considerably smaller than either. It differs from both in 
having the exopodite of the second antenna shorter than the So 
pod te, and bearing only one large lateral seta, ami also in bavin* 
only one seta on the inner lobe of the maxilla. The furcnl rami m? 
considerably shorter than in either species, and the proportional 
lengths of the abdomen and its segments also differ Worn A 
megalurus it may be separated by Its smaller size .slmidcrCiki 

*”*«** s>™ « <b. 

a “mTssTiaS™ ““ «*- •“ 

Augaptilus megalurus, Giesbrecht. 

These specimens differed in some small points from A 
d - eSCnb0d ^Gieabrcoht from the Pacific, so it seen, Yd 
— — “1 

in T males tal o! en £! h - TVY 7 ~ 6 ' 1 " m iu feiQ ales and 5 0 mm. 
Giesbrecht ' Thrf^hl 4 ° mm ‘ anc l 4 (1 ram - as given by 
Wth of the u? *** contained three tirnis in the 
the S ahdomi^ cephalothorax. The proportional length of 
d erbi tt segments agrees fairly well with Giesbrecht’s 
the anil ? v 8 ???** 1 , se §' ment is slightly shorter and 

olomrate ^ n £’ or * The whole body is very 

notifenhle no t + W1 J, h a Vaultocl conical eephalon, and forms a 
form of d C ? ntraStt ° 7 t i le mor ®, rounded lines and general stouter 

The -i ointin 8‘ of the” first antenna 
fdnts tl 1 W ! t l th ° typi 2 al A - ™>galurus, but the terminal 

Giesh lit’a 16 proportion 15:12:12; the proportion shown in 
SdonodS' Jte® bem 8 a bout 21:19:20. The exopodite and 
endopodite of the second antenna are of equal length in the 
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female, the exopodito being the longer in the male. The remain- 
ing appendages agree well enough with the published description, 
but some small points of difference may be made out in the form 
of the fifth pair of feet of the male. 

Occurrence . — Taken in small numbers on four stations between 
600 and 700 fathoms. 

Genus Pontoptilus, G. O. Sars. 

Pontoptilus muticus, G. O. Sars 
Pontoptilus muticus, Q. O. Sars, !!M)5. 

I sent drawings of the single specimen found to Professor G. 0 
Sars, who kindly informed me that it agreed fairly well with 
the form recorded by him as P. muticus. I have accordingly 
recorded it under that name. It is easily recognised by its very 
robust form and opaque coarsely dotted integument, which is of 
a reddish brown colour. The rostrum is absent, the first antenna 
is almost as long as the body, and the fifth feet have a two- 
jointed cndopodite. The endopodite of the maxilla consists of 
two large oval joints, each bearing a single seta. The length of 
the specimen was G O mm. 

Occurrence . — A single specimen, a female, of this species was 
taken on station S.ll. 140 at a depth of 750 fathoms. 

Pontoptilus abbreviatus, G. O. Sars. 

Pontoptilus abbreviatus, G. O. Sars, 1905. 

Professor G. O. Sars was good enough to examine the draw- 
ings of the Ilelga specimens, and writes to me that they are 
apparently P. abbreviatus. 

This species is transparent and colourless, except for a small 
group of olive-brown spots on cither side of the cephalon, close 
to the postero-ventral angle, and a few orange oil globules 
near the base of the maxillipedes. The rostrum consists of two 
slender filaments ; the first antenna exceeds the body by about 
four joints ; the endopodite of the maxilla bears numerous setae, 
and the endopodite of the fifth foot is one-jointed. 

Occurrence . — This species is evidently more common than the 
last, single specimens, all females, having been taken on three 
stations at depths of from 030 to 1,150 fathoms. 

Genus Arietellus, Giesbrecht. 

Hone of the specimens of Arietellus in the collection can he 
referred to the Mediterranean A. setosus. They comprise three, 
if not four, of the species recently described by Professor G. 0. 
Sars, my identification of them having been kindly confirmed 
by their author. The specific characters lie almost entirely in 
the form of the cephalothorax, the last thoracic segment, and the 
furcal rami and setae ; the resemblance between the appendages 
of the various species being so close as to afford no grounds for 
their discrimination. 
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Arietellus simplex, G. O. Sars. 

AneteUvs simplex, G. O. Sars, 1905. 

A. simplex is distinguishable from other described snerk* 1 -., 

5L"T W fifth th “ SeSme,lts ’ comparatively 

Ocowrence.-^ This :is perhaps the best represented species of 
the genus m the collection. It was taken on five station ft 
depths of between 700 and 1,000 fathoms. stations at 

Arietellus pavoninus, G. O. Sars. 

Arietellus pavoninus, G. O. Sars, 1905 

Arietellus plumifer, G. 0 Sars. 

Arietellus phvnvifer, G. O. Sars, 1905. 

ZZ'mZ™! o’,rSa“ “ ■» **. 


Arietellus, 


•sp. 


In addition to the above-mentioned species, there occurred a 
but 'T e0lm . ens w ? lloJl approached rather closely to A Qiesbreehti 

SSSrSrfS? r“l“ T ^ *-2S 

description he ht t that Slnue the Publication of his 

0fc f ei ; s P eoiraeM of it. fKw&mA* in 

in consenuence to d/fo VaS ni . 1 , 0 1 ® ss Ma.rked. It seems advisable, 
m consequence, to defer consideration of the species till a Wet 
series of specimens can be examined. 1 8 


Genus Paraugaptilus, Wolfenden. 
Paraugaptilus Buchani, Wolfenden. 


Paraugaptilus Buchani, Wolfenden, 1904. 
Occitrrmce- Asingie specimen female, was taken on station 

§£. .« tZ «tSi J ta tas “ k ™ ^ »>«”" *" 
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Genus Phyllopus, Brady. 

In a former paper I referred the specimens of Phyllopus taken 
oft' the west coast of Ireland to Brady’s original species, P. 
bidentatus. An examination of a large number of specimens 
lias convinced me that this view cannot be sustained, and that all 
the Irish specimens must be recorded as belonging to the two new 
species which I have described below. 


Phyllopus Helgae, sp. n. 

Phyllopus bidentatus, partim, Farmn, 1905. 

PL IX, figs. 5, 6. 

Female — length 2'3-2'4 mm. Male — 2'4 mm. 

The body of the female is short and robust, broadly rounded 
anteriorly. The fifth thoracic segment is contracted posteriorly, 
the lateral margins being rounded, and very slightly produced. 

The abdomen (PI. IX, fig. 5) is contained two-and-one-third 
times in the length of the cephalothorax, the proportional length 
of the abdominal segments and fiirca being about 8 : 3 : 3 : 4 ; 3 ; 
the second segment is, however, very slightly longer than the 
third. The genital segment is asymmetrical, the paired genital 
openings being placed^ diagonally, that on the right being 
the most anterior. There is a low tubercle placed veutrally on 
the middle of the right side, and a small ehitinous papilla on the 
left side close to the postero- ventral margin. 

The first antennae reach to about the middle of the genital 
segment, the proportional length of the joints in '01 mm. being 

1-5. 3. 4. 6. 6. 7. 8. 9. 10. 11. 12 13, 14. 15. 10. 17. 18. 10. 20. 21. 22. 23. 24. 25. 

16. 6. 0. 6. (1. 6. 4. 3. 3. 3. 3. 3. 5. 0. 7. 9. 10. II. 12. 11. 8. 9. 9. 11. 

The other cephalic appendages and the first to fourth feet do 
not apparently differ from those of P. bidentatus, as figured by 
Giesbreclit. The fifth pair of feet are slightly asymmetrical, the 
right being a little longer than the left. They have already 
been figured by me (1905, PI. XI, fig. 21) in the paper refereed 
to above. They differ from both Giesbreeht’s and Brady’s figures 
by the greater elongation of all the joints, particularly the third, 
and by the smaller size of the setae on the outer edge of the 
second joint. 

The male resembles the female in general form, but is not 
quite so robust. It has already been figured by me in sufficient 
detail (1905, PI. XI, figs. 12-19) under the name of Phyllopus 
bidentatus. 

Occurrence. — This species is by far the most common 
Phyllopus in the gatherings, having been taken on every station 
but S.K. 224, and almost in every townetting between 300 and 
toO fathoms, males being slighdy more numerous than females. 
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Phyllopus impar, sp. n. 

Phyllopus hidentatus, Scott, 1894. 

Phyllopus hidentatus, partim, Farran, 1905. 

Plate IX, figs. l_4. 

Fmaler-hngth 2-65-3-0 mm. Male- 2-95 mm 

« * “» S* s s circa « 

TJie abdomen is shorter tlwn in p in i * 
about two-and-a-half times in the Wtl bein 8; contained 
The proportionate lenX S 0 “the sK i the ce P baI ° a ^. 
are approximately 9 : 5 : 4 • 7 The o-enitTf se £' rae ° t * anc ^ furc a 
ably broader thin long ^ to f 
somewhat smaller sinistral tubercle The'wlhf, de5 l tral a " d a 

r t easioD8 - s^&iz zf^ 

“2 A*? i p f 4 iJSStatr %,red * 

iZhlZlsTo^f, W U fd j b ( fi ™t joTntT2xoS 

spine, tlT^ 

lomt of the exonnrlife k-iL, r sumU denticle. The second 

margin— the outer lmro-in 1 ‘ • * ° ng ® u f' ve d seta on l fcs Inner 
terminal ioint h«L Jl 8 ? ?-T g armed % two denticles. The 
margin, and a ttoagtoSS^^ “ ^ ° n ils 0ttter 

f et ° f 2 1 be - 

r%£L :s; f Ssnrirs 

^oweSme d ffbi- 6 ;, Ifc 7 as ’ however - ratller larger, and 

tlle fifth feet, the Vina 
the terminal hoot J li efl f °°t beillg considerably smaller, and 
I specTmen of P It ““ e f °°- sll0rter and “ore curved! 
the wlTtf previously taken by the Helga off 

P. hidentatus, where in a “* (19 ° 5 ’ P ’ & *° 

3 passage pointing out its resemblance 
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to the P. bidentatus figured from the Gulf of Guinea by Dr. T 
Seott, by an unfortunate misprint the fifth thoracic segment was 
described as symmetrical. 

Occurrence. I wo females of this species were taken on station 
S.R. 139. at depths of 600 and 1,000 fathoms, and two males on 
S.R. 175, at 600 fathoms. 


Family CANDAGIILAE. 

Genus Candacia, Dana. 

Candacia rotundata, Wolfenden. 

Candacia. rotundata, Wolfenden, 1904, 

Candacia inermis, Cleve, 1904. 

Candacia obtusa, G. O. Sars, 1905. 

(PI. IX, fig. 15). 

The male of this species was met with on a few occasions. It 
measures o 8 mm. in length. The fifth thoracic segment is 
louuded on the left side as in the female, but on the ri (r ht its 
postero-ventral angle is produced into a slender dorsally curved 
hook. The right side of the genital segment bears an elongate 
blunt tubercular process partly overlapping the second segment, 
ana on the left side of the genital segment is a low tubercle. 
The fifth pair of feet (PI. IX, fig. 15) is very like that of 
0. Icmgimanu, but the terminal joint of the loft foot is propor- 
tionally much shorter. 

Occurrence. — Taken hi small numbers on six stations at depths 
of between 350 and 760 fathoms. 


Candacia norvegiea, Boeck. 

Occurrence. — Taken on six stations at depths of between 400 
ana 1,000 fathoms. It occurred in thirteen townettings as 
against the nine in which G. rotundata was found. 

Candacia gracilimana, sp. n. 

(PI. IX, figs. 7-14). 

Male — length 2 - 25 mm. 

re sembling in general that of C. armata, the 
fifth thoracic segments being produced into a sharp point on 
each side of the genital segment, but not, however, blackened as 
lonve S P et ^ es ' point on the right side is slightly the 

Ihe abdomen is rather shorter than in C. armata, being contained 
o lghtly more than two-and-a-half times in the length of the 
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cephalothorax. The genital segment (PI. IX, fig. m bear,, 
pointed process on the right side as in G. annata nndC. TZa 
but duected slightly forwards instead of backwards as in those 
species. 1 he left side of the genital segment bears a small incon- 
spicuous tubercle. 

The first antenna is twenty-four-jointed, reaching a little 
beyond the genital segment, the thick basal portion consisting of 
seven joints. The proportional length of the joints of the left 
antenna is approximately the same as in G. norvecjica, hut the 
twenty-second and twenty-third joints are together equal to the 
twenty-fourth. Die clasping mechanism of the seventeenth and 
eighteenth joints of the right antenna (PI, IX, fig. 12) resembles 
that of 0. noryegica, the seventeenth joint having very fine tooth- 
ing all along its upper margin, and the eighteenth a short loiwi- 
tudinal row of fine teetli on its proximal end. 

, The second antenna and mandible resemble those of 0. nor- 

'L 6 

shnno- ^ axdk / PL IX < % ]0 ) bears on the first inner lobe one 
st ong terminal hooked spine with a small spine near its base and 
nine setae. Die second inner lobe is very long and slender The 
sewnd basal b^u* two setae and a minute spine, and the endo- 
pociite 2 + 5 setae. 

Jfc** maxillipede (PI. IX, fig. 18) is moderately elongate, 
W1 1 T 80 t lau , ln a tbo first joint bearing on the 

fhpVwi three / euder setae, on the second a minute hair, and on 
, 1 ® * l a , m ° d , ei ' a * e sota and a minute hair. The third joint is 
as wide 6 ’ ab ° Ut laI llB °" g aS the first ' ancl three times as long 

Tlie second maxillipede has no distinctive marks. 

The swimming feet (PI X, tigs. 7-9) resemble those C. lonqi- 
memo, except that the first foot is more slender, and lias no setae 

of tl e tbTTf b i Wa f ! j e spine of the exopodite 

G.tng^mna '. 3t 18 short and bent > but not quite so much as in 

tl 1 J h nnti? ra ? 0n °f i., the Pro-xiimd and median divisions oi 
, 1 ,^! le third joints of the exopodites of the 

portions^ f ° lWth feet 18 0nly sli 8' h tly finer than that of the distal 

^ * et ( PL IX > fi gs- 13, 14) resemble those of G. lotuji- 
^ moveable claw (second and third joints of 

til ? the right foot ends in a much more curved point 

than m that species. 1 

F 6'incde unknown. 

evidently belon g« to that group of the genus re- 
P pnt i, ^ b- lonyimana, and G. tenuimana. It 

1 m ^probable that it may turn out to be the as yet un- 
' e male of the last named, but as C. tenuimana has not 
been recorded from the N. Atlantic, the use of a new name 
seems to be the course least likely to lead to confusion. 

A.naf l ir' en0e '~i One ?P ecimen was taken on station S.E. 139 at 
400 fathoms and another on S.R. 140 at 350 fathoms. 
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Family PONTELLIDAE. 

Genos Anomalocera, Templeton. 

Anomaloeera Patersoni, Templeton. 

Occurrence. — This species is widely distributed at the surface 
on the west coast of Ireland, but usually in small or moderate 
numbers, never apparently occurring in the vast swarms which 
at times indicate its presence in the Irish Sea. There are only 
three records of its occurrence in the present collection, a few 
specimens having been taken at the surface on station S.R 140 
one in the large triangle net at 700 fathoms at S.R. 193, and three 
m the mesoplankton trawl at 1,000 fathoms on S.R. 231 . The 
last two records may be put down to accidental captures 'durum 
the ascent of the net. ° 

Genus Bathypontia, G. O. Sara. 

Bathypontia elongata, G. 0. Sara. 

Professoi G. O. Sars informs me that the drawings of this 
species which I sent him agreed exactly with the form '’described 
by him. It is, perhaps, worth noting, however, that in mv 
specimens the eighth and ninth and twenty-fourth and twenty- 
ni tli joints of the first antenna were fused. 

The male does not differ noticeably from the female except in 
the form of the clasping antennae and of the fifth pair of feet. 
The clasping antenna (PL IX, fig. 16) is nineteen -jointed, the 
eleven proximal joints being narrow and distinctly separated from 
the following four somewhat thickened and ill-defined joints. 
I he sixteenth joint is strongly bowed and is followed by three 
unaltered joints as in the female. The fifth feet (PL IX, fig. 17) 
are almost symmetrical, and consist on each side of four elongate 
tapering joints, the last joint terminated by a small spine. 

Occurrence j-— Three specimens were met with, one, a male, on 
station S.R. 193 at 600 fathoms, and the others, both females, on 
b.h. 197 at 700 fathoms and S.R. 224 at 700 fathoms. 


Genus Acartia, Da 


aim. 


Acartia Clausi, Giesbrecht. 

Occurrence.— In the deep water off the west coast of Ireland 

l^ P + ep 1 °nnnD ap , pai ' entl y i a Ws P^sent at a11 depths from 
fi-nm ° fathoms, usually in large numbers. Its absence 
Settings recorded in the table is to be ex- 
'Pf ' • ,^i 6 i s * ze ^ ie mes h used on those occasions, 
off ini 8 18 i. 16 011 ^ of the genus which I have met with 

wa w Jn St COa ?. fc ? i dreiand except in the bays and harbours with 
T dn w here A. disaauclata is associated with it. 

ran K<> n0 j , an y °f ^ le wes f coast records of A. longirenm 
refls regarded as trustworthy, though there is of course no 
reason why it should not sometimes be found there. 

[ 103 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



II. ’06. 


88 


S To-Order Podoplea 

Tribe AMPHARTHRANDRIA. 

Family MORM ONI LUBA E. 

Genus Mormonilla, Giesbrecht. 

Mormonilla pliasma, Giesbrecht. 

Occurrence.- Taken in small number., i„ the fine-meshed 
S.H.'m 000 iathoms on station S.R. 175 and 680 fathoms on 


Mormonilla minor, Giesbrecht. 

Mormonilla minor, Giesbrecht, 1S91, 

Mormonilla polaris, G. 0. Sara, 1900. 

Mormonilla atlantica, Wolfericlen, 1905. 

firstfoot 01 ™ nS f'-T the endopodite of the 

hist toot, on which both Sara and Wolfcnden rely for tlie 
separation of their species from M. minor, but as Giesbrecht in 

the en£odRe S rf i0n T™' CpmMes llis statement that 

second^ iofn+l L% U n°' ,0mted ^ ^ ymg tlmt > wllile the first and 
; ‘bTaXSne tm.I U p S6COnd ilndthM are fused 

rlonL “ i } Grenzllme , I Jo not think that any depen- 
dence can be put on that character. Some of my specimens 

diateiy disttl°to Y j°* nt in U >e first autenmi imme- 

diately distal to the first long seta, hut as the appearance of a 

chailYu- Yo rn ' ll!Ced b f f ° Ming tllc im tenna at any point, this 
character, too, is somewhat unreliable. " 1 

fathomYanY Y tT on sfcations S - R - J 93, 630 

*ith M.phaJla on the ktte/stoS ^ “ C0 “ pttny 


Family CYGLOPILAE. 


Genus Oithona, Baird. 

Oithona similis, Giesbrecht. 

widespread anT^Y 611 °“ J 0 n W ’ stations - As it is apparently 

from smde towled mm ° n ° ff Y® West coast of Irekud its absence 
size townettmgs may doubtless be put clown to its small 
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Oithona plumifera, Baird. 

The correct name for this common N.E. Atlantic species of 
Oithona still seems to be somewhat doubtful. It is usually- 
recorded as 0. plumifera,, but sometimes apparently as 
0. setigem. It agrees most nearly with what Giesbrecht rewards 
as 0. plumifera, but differs in having four setae on the 
endopodite of the mandible instead of three, and also in the 
larger size of the single seta on the endopoclite of the maxilla. 
The plumose setae attached to the sides of the thorax, figured by 
both Baird and Giesbrecht in 0. plumifera, have never been 
present in any of the specimens which I have seen, but it is 
possible that they have been broken off. 

Occurrence . — On six out of eight stations, often being mode- 
rately plentiful. 


Genus Paroithona, nov. 

Closely allied to Oithona, which it resembles in general form 
and in the jointing of the eeplialothomx and abdomen. The 
rostrum, in the only known species, is absent. The first and 
second antennae and the mandible are as in the genus Oithona. 
the maxilla has three well-developed inner lobes, the endopodite 
represented b}' a lobule without setae and the oxopodite apparently 
absent. The first and second maxillipedes are as in the o-enus 
Oithona The swimming feet have each a three-jointed exopo- 
dite and two-jointed endopodite, the fifth pair of feet being repre- 
sented b}' a single seta on each side of the fifth segment. 


Paroithona parvula, 

PI. X, figs. 1-13. 


sp. n. 


Female — length -4(1 mm. 

General form of body resembling that of Oithona nana, but 
„ shorter abdomen. The second, third and fourth (anal) 
. egments of the abdomen are of equal length and slightly more 
Vi Y « .-.f genital segment. The furcal rami 

T i ' 1 o' °' ^ re un e-ancl-a-half times as loner, and bear six setae, 
ifie innermost furcal seta is about one-and-a-balf times as long as 
e lurca, the second is moderately large but broken off close in 
1, "JP s P eoiraens > the third is three times as long as the furca, 
.] 0U1 1 VBl y small, the fifth about as long as the furca, and 

rto PP en( h°ular seta strong and exceeding the total length of 
-The rostrum is absent, the front of the eephalon 
( Pi X for’ 9f la ^ ® l ^ l0na nana , but being rather more rounded. 

mi ^ , O ) 9 

frmvti? St at ! tenna (K- X, fig. 4) reaches to the beginning of the 
long setae° la ' 1C Se ^ mel1 *' ^ ** six-jointed and bears numerous 

iointmuaf 011 ^ ar| t enna (PI X, fig. 5) is two-jointed, the basal 
one outer-edge seta ; the second joint, representing the 
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fusion of the second and third joints in Oithona, with two short 
setae on the proximal part of the outer edge, three setae J 
point of fusion of the joints and five terminal setae increasing in 
size from without inwards. n S ln 

The mandible (PL X, fig. 10) resembles rather closely that of 
Oithona nana The exopodite is not segmented and bears f 0U1 
setae. The endopodite is small, about two-and-a-ha)f times as 
long as broad and bears four small setae. The terminal portion 
spine 6 SeC ° nd basa cames a sln g le stron 8' curved prickle-bearing 

1m S® ™ ax ' Ua ( P }' X > %• 6) has the three inner lobes well deve- 
„°P ed ’ &st with five strong spines, the second with a single 
seta and the third with one large and one small seta. The endo- 
podite is only represented by a small bare lobule. The presence 
of an exopodite could not be made out. 1 

The first maxiUipede (PL X, fig, II) is of the same o-eneral 
form as m Oithona nana, but does not apparently bear more than 
two setae on any of its lobes. mure man 

The second maxillipede (Pl. X, fig. 9) is four-jointed, the first 

» r 3 X 3 s . e * ae ’ cbe seoond with 1 + 1, the third with S 

and the fourth with 2 + 1 , the longer setae on the third and 
fourth joints being bent backwards as in the genus Oithona. 

■ A, 11 , the swimming feet (Pl. X, figs. 7, S, 12, 13) have three- 
suintfort? 0 ' lt0S two -J olnted endopodites. The outer-edge 
feet and 1i e ? 0 P odl , tes are flanged as 1, 1, 2 on the first three 
feet and 1, 1, 1 on the fourth foot. The inner ed«e setae are 

“W* as , 0, 3 on the first foot, 0, 1, 5 on the second and 

the r evi eet d a i d °’ °* 5 M ! tl]e f0Urth feei The terminal spines of 
the exopodites are very long and slender. F 

in thefi e ^f 0P °i di r eS * 1 w e x a ?' outer - ed g e seta on the first joint 
n tiie first and fourth feet, but not m the second and third feet. 

setae e in e the d, ’ 0ill d ^ endo P odite in the first foot bears eight 

«* 

Male unknown. 

the n ntiiero de ® cri P^ on a n d hi the accompanying figures 

doubtful sine 16 Se ^ ae mus t ho regarded as being somewlmt 
t_incv nAr aCC ?" nt of the mimite size and extreme 
to diFcnvev Lwn® s P ecimena > was a matter of some difficulty 
or no ^. er t ie Sma ^ er setae and spines were present 

tiie^fine S T tu ij 68 was P r6sen t in moderate numbers in 

and S R 197 3 ° and 680 fathoms 011 Nations S.R 193 

nana frZ dl Unlil ? ly thai , Tll0m J >S011 ’ s ( 1903 ) re001,d oi 0ithona 
“pecks. 1 m Ule N - E ' Atlanti0 refers “ reality to 
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Family II ARP A UT1 Cl DA E. 

Genus Microsetella, Brady and Robertson. 

Microseteila rosea, Dana. 

All the specimens of Microsetella found belonged to this 
species, which is easily distinguishable from M. atkcntica by the 
longest fureal seta being twice as long as the body instead of 
equal to it, and also by the different form of the fifth foot. 

Occurrence.— In the fine silk nets at stations S.R. 193 andS.R. 
197, at 630 and 680 fathoms respectively. 

Genus Clytemnestra, Dana. 

Clytemnestra rostrata, Brady. 

Occurrence— A single specimen was taken in the fine silk net 
at 630 fathoms, on station S.R. 193. 


Genus Aegisthus, Giesbrecht, 

Aegisthus mucronatus, Giesbrecht, 

The Helga_ specimens agree closely with Giesbrecht’S figures 
and description, and cannot be referred to Wolfenden’s 
A. atlanticus, as both the exopodite and endopodite of the first 
foot are only imperfectly three jointed and the fifth foot has 
only an indication of a basal joint. A . longirostris described 
from the Gulf of Guinea by Dr. T. Scott, is separated from both 
A. mucronatus and A. atlanticus by having two setae on the 
inner edge of the fifth foot. 

Occurrence. — A few specimens were taken on three stations, 
S.R. 175, at 600 fathoms, S.R. 224 at 700 fathoms, and S.R. 231 
at 400 fathoms. 

Family Monstrillidae. 

Genus Monstrilla, Dana. 

Monstrilla longicornis, I. C. Thompson. 

Monstrilla longicornis, I. C. Thompson, 1890. 

Monstrilla longicornis, Giesbrecht, 1892. 

This genus is mainly an inhabitant of littoral or shallow 
waters, the earlier stages of its life history being passed within 
the bodies of certain tubieolous polychaete worms, so that its 
capture forty miles from shore in waters of over 650 fathoms in 
depth is rather unusual. 

Occurrence — A single specimen, a full grown female, was 
taken at 630 fathoms on station S.R. 193. 

[ *07 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



II. ’06. 


92 


Tribe ISOKERAJMDRIA 
Family ONCAEIDAE. 


Genus Oncaea, Philippi. 

Oneaea mediterranea 

Occurrence.— A. single female specimen was taken at 1 000 
fatnoms on station S.R 139. Its bright orange colour and thick. 
ened integument are sufficiently remarkable to call attention to 
the annual, so that it is not likely to have been passed over on 
other occasions, as might easily happen with other members of 

uI 16 i’GIlLlS* 


Oncaea conifera, Giesbrecht. 

Occurrence.— -This is by far the most plentiful species of Oncaea 
occurring off the west coast of Ireland. It wJ taken on six 

Yn alm ° st + alwayS when the ™«h of the net was small 
enough to prevent its passage it formed a noticeable feature in 

K S?w£2r™* 17 ^ '»» «» «- 


Oncaea ornata, Giesbrecht. 

Occurrence— Next to 0 . conifera this seems to be the com- 
monest Oncaea of the N.E. Atlantic off the Irish coast. It 

fithonm 1 °" faVe Statl0ns llt <ie l ;iths between 530 and 1,000 


Oncaea notopus, Giesbrecht. 

Occurrmce.— This species was taken in moderate numbers at 
630 fathoms on station S.R. 193, and 680 fathoms on S R. 197 
L he specimen measured -95 mm, the size of Giosbrecht’s typical 
exampies, while those from the Arctic Ocean, as recorded by Sara 
(lOOOf measured '7 mm, and from the Antarctic. (Giesbrecht, 1902) 
only -65 mm. v ’ 


Oncaea subtilis, Giesbrecht. 

Occurrence.— Taken at the surface on station S.R. 193, and in 
email numbers m the 080 fathom net on S.R. 197 This species 
•seems to be quite distinct from O. cu.rvata from the Antarctic. 


Oncaea minuta, Giesbrecht. 

1 have recorded the Helga specimens under the name of 0. 
minuta as they agree very closely in structure with that species, 
although of distinctly larger size. The females measured from 
o 76 mm., the males '62 mm.; whereas the female of 
. minuta measures '56 to - 58 mm. The first antenna has joints 
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of the same proportional length as in 0. minuta. The second 
antenna agrees with Giesbreoht’s figure of that of 0. venusta In 
the mandible the denticulation of the larger laminate appendage 
is subterminal. The maxilla and first maxillipede show no dfs- 
tiuctive marks. The second maxillipede agrees with Giesbreeht's 
figure of that of 0 . minuta. 

The outer-edge spines of the exopodites of the swimmino- feet, 
are reduced m size ; in the fourth foot the outer ed^e spine of the 
second joint does not reach to the base of the first outer-ed»e 
spine of the third joint, as is also the case with 0. minuta The 
third joint of the endopodite of the fourth foot ends in a blunt 
conical process. The proximal outer-edge seta of the same joint 
seems to be without a denticulate lamina, but it is difficult to be 
sure of this, as some specimens seem to show a trace of it. The 
firth feet are similar to those of 0. minuta. 

Occurrence. In the fine silk nets on stations S.R. 193 and 197 
at 630 and 680 fathoms respectively, in moderate numbers. 


Oncaea exigua, 


sp. n. 


PI. X, figs, 25-29. 


PI, 


XI, figs. 10-12 


Female — length '48— ‘52 min. 

Anterior division of the body ovate, the cephalon beitm rather 
broad and equal in length to the four following thoracic seg- 
ments. Genital segment very large, at least two-thirds of the 
whole abdomen; genital openings rather far apart and situated in 
front ot the anterior third of the genital segment. The second 
ana third abdominal segments arc extremely short, the anal 
segment about two-thirds as long as broad, and the fureal rami 
br^ 1 ^ anal segment and twice as long as 

• . T h an tenna is six-jointed, the proportional lengths of the 
joints being approximately, 3:4:5:12:3:1:3. The segmentation 
between the last two joints is, however, not fullv developed. 
n j ., s . eeca ?^ antenna (PI. X, fig. 26), resembles that of 
u. suotttoB, the terminal joint being as long as the basal and con- 
siderably longer than the second. 

e structure of the mandible and maxilla was not satis- 
factorily made out. 

The first maxillipede (PI. X, fig. 28), has the terminal claws 
structure' 61 ' USUa1, but shows 110 other difference in 

fll-Zu 6 , seeori ^. ro^xillipede (PI. X, fig. 29) has the second joint 
l_ yo-aiKi-a-half times as long as its greatest width, and 
j UJ ?® ' vo s *’ r01 )g lateral spines, the distal finely denticulate 
sinn^tv,° Ut n?u le "v n<b ", a " ba ^ !* mes as l° n g as the proxinal which is 
' • , , e distal margin of the joint bears about six minute 

j , j. , es “Ose together, and proximal to them two more distant 
lmi ar spmule.s. On the opposite face of the joint to the 
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two large spines and slightly in front of the larger there are two 
short very hue setae which might easily be overlooked but 
appear to be constant. A similar pair of setae seem to be 
= t m 0. curvata. The terminal claw of the maxillipede is 

The swimming feet (PI. X. fig. 27, PI. XI, figs. 10-12) are of the 
usual form, but none of the endopodites end in a conical process 
and their terminal spines are long and slender and not laminate 
lhe lamina is apparently absent from the outer-edge spines on 
the third joints of the exopodites of all feet, and°of the first 
joint of the fourth foot. There are only two outer-edge spines 
on the third joint of the exopodite of the first foot, and in the 
fourth foot only one. The outer-edge spine of the second joint 
of the exopodite of the fourth foot is absent. 

The fifth foot is reduced to a minute nodule and bears a single 
seta,. ° 


Oncaea exigna differs markedly from any already described 
species. It agrees with 0. subtilis and 0. curvata in bavins an 
elongated terminal joint to the second antenna and no conical 
termination to the fourth foot endopodite, but it differs entirely 
from either m the form of its abdomen. Tlie reduction of the 
number of spines on the outer edge of the exopodites of the first 
and fourth swimming feet is not found in any other species of 


Occurrence. This very minute species occurred in small 
numbers m the fine silk nets at 630 and 680 fathoms on stations 
o.K. 193 ancl 197- 


Oncaea obscura, sp. n. 

PL X, figs. 14-23. 

Female — length -5 mm. Male — -5 mm. 

Female with the anterior division of the body regularly ovate 
m dorsal view about two-and-one-fifth times as long as broad. 

, A , b ^ 01 ? en , (P f fig 23) contained two-and-a-half times in 
length of cephalothorax. The genital segment is nearly twice as 
long as broad, of uniform thickness, not inflated, as most species 
of Oncaea are. The second ancl third abdominal segments are 
slioi t and the anal segment about as broad as long. The furcal 
lami aie slightly shorter than the anal segment and twice as 
Jong as wide. 

. . T , he . fi . rst antenna is jointed, the proportional length of the 
joints being approximately, 4:9:16:5 *2*4 

The second antenna (PI. X, fig. 14) is of the same form as in 
U. com/era but the second joint has the upper edge finely serrate 

°: spines of the proximal group on the third 

joint aie all of about the same thickness. 

v,3 he KiT dible pl? 1 ‘ X > %* 16 ) and maxilla (PL X, fig. 18), 
lesemble those of 0. com f ctcl. 

The first maxillipede is as usual. 

The second maxillipede (PL X, fig. 15) has a moderately broad 
second joint with two small marginal spines, the proximal 
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Miwofch, the distal serrate. The upper margin of the joint distal 
to the serrate spine is hnely setose. The inner margin of the 
terminal claw is very finely denticulate. The basal joint is 
produced anteriorly into a stout thumb-like process ' 

The swimming feet (PI. X, figs. 19-21) have the 'msnal number 
of spines and setae the animate spines of the exopod ite,s bein ■ 
well-developed. Corneal terminal processes are present on Hie 

The°^ llt ^ f th ® hree beefc > but absent from the fourth 
The tel mmal spine of the endopodite of the fourth foot is un- 

US The 7 fifte 8 i , b f “ g a n? Ut t y v .°' thu ' ds as lo »g ns the third joint. 

• •! 5r‘ teot 011 either side consists of a very short papilla-like 
joint with two short terminal setae, and a similar seta at its base 
T ri ^ 11S species resembles the female in general appear 

ance, the differences in the form of the abdomen between tlmsexes 
being less than usual. The genital segment (PI. X fio- 22)" is 
narrow, a little less than twice as long as wide the “terminal 
lateral processes not spreading. The three following st“s 
are very short, and the anal segment longer than usual ° beint 

n the a wfe aS Th — fu , re ^ ami “» a UWe shorter thaS 
m the female. Jhe principal differences to be noted in the 

“1 th f, s « ooni1 . antenna and the second maxilli- 


pede, and in the fourth foot, in which 

tonnina° joint 


, . ^ — «■««» vuui jui 

veiw sho,?e, a T ln . ais sca fely longer than broad, and” he“ars 
, ®„ J „ bbolt cm-ved spines The second maxillipede (PI. X, fiev. 17 ) 
^apeai.shaped second joint, with one slender marginafseta 

of the P ^bZg n s ,tote. SeC ° J ° mt iS vei T finely setose, that 

toSrotebeT ea /^ CtM ’ < -, do , eS D0t show an y closo relationship 
Lrked chl r n ^ ^ deS f 1 nb ? d s P ecieH ' y et ifc does no t possess an} 
Cest ™ X IS n C ? ; th ® f0I ' m of the nbdotnen, which finds its 
“l 91 * 1 . m °- tenuymana, being the feature by which it 
can most easily be recognised ^ 

ofSiS^ 1 *i draW «P a , table ’ taken largely from that 
will Si, th ® kll0 ' vn t ema les of the genus Uncaea, which 
m include the two species described above. 

ir Sirr V f^ f e V pecimens of this speeds were taken 
193 andSR J 9 “ and fiS0 ^homs on Stations S.R. 


Key to the Females of the Genus Oncaea 
. Endopodite of 4th foot with terminal process. 

A. 2nd thoracic segment projecting in lateral view, 

B. 2nd thoracic segment not projecting. ^ conifer a. 

1 . 4th thoracic segment pointed, terminal spine' of exopo- 
dite of swimming feet longer than 3rd joint, 

ii. 4th thoracic segment rounded, terminal spine ofexopo- 
aite of swimming feet shorter than 3rd joint, 

0. minuta. 


[ HI ] 
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II- Endopodite of 4th foot without terminal process. 

A. Third joint of 2nd antenna shorter than second. 

Furca longer than anal segment. 
a. Furca four times as long as wide. 

1. Body strongly chitinised, purple, 

, ,, , . 0. venusta. 

-• body slightly chitinised, orange or red, 

; tp , , , . , 0. meditei ranea. 

u. a urea 2-21 times as long as wide, 0. media. 

ii. Furca shorter than anal segment. 

a. Second joint of 2nd antenna serrate. 

1 . Genital segment forms half of abdomen, 

0. obsewra. 

2. Genital segment forms two-thirds of 

abdomen, 0 . urnata. 

b Second joint of 2nd antenna smooth. 

1. 5th feet long, directed dorsally, 

0. notop at. 

-lid niaxilhpede very long and slender, 

, 0. tenuimwuu, 

B. Third joint of 2nd antenna longer than or equal to second. 

i. Genital segment forms less than half of abdomen. 

a. Genital segment equals 2nd + 3rd abdominal 

segments, 0. mbtilu. 

b. Genital segment equals 2nd + 3rd + 4th abdo- 

minal segments, o. curvata. 

ii. Genital segment forms two-thirds of abdomen, 

0. exiyua. 

Genus Conaea, Giesbrechfc. 

Conaea rapax, Giesbrecht. 

r £n!p n , in sma11 nunobera on four stations at 
depths between 200 and C30 fathoms. 


Genus Lubbockia, Claus. 

Lubbockia brevis, sp. n 

Pi. XI, figs. 1 -9. 

Female — length -85 mm. 

^? e c ®P bab3n Ibe single specimen found was somewhat 
crushed, but appears to be considerably stouter than in L. equil- 
limtma, and much less pointed anteriorly; it is distinctly sepa- 
rated from the first thoracic segment. The fourth thoracic 
segment is rounded laterally, and the fifth almost globular. 

[ US J 
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Tlie abdomen is of tour sco’inents thp ov»nifni an™ j. i * 

* «■>* >*»»» j«t 

long as broad, the furcal setae being missing in my specimen' ” S ^ 
The first antenna (PI. XI, fiir. 2) ; s VBrv • .... 

the proportional lengths of the joints being- I: G • S: 4 3° J 
The second antenna (Pl. XI fie- Gi is • ± , ,, ’ ’ . , 

joint (exopodite) being longer than tire firsiTnSond^ 

(basals) and bearing five terminal claw-like setae the n„(.P e * 
being longer and more slender than the rest l£iRZ 
moie teiminal setae have been broken off. There is one inner 
edge seta situated at the distal third of the joint and a vra-v 
halfnf “ eai ‘ , the mld,lle of the inner edge. The proximal 

i “ rt of f *- of u “. i“»* W 

JESS,* ““ “ old <* ■** out 

Axsssst <a *'• »> — * ■* <*• — 

XI - ,%• f> “»“« "«i> L. 

L amlmta wi t 7 / • S Recolld r -! omt such as are found in 
nsi^ form WMvnuma. The terminal claw is of the 

The swimming feet (PI XT fi,™ q . » 

fifth Zii off ?? swimming feet appears to be complete. The 

foundit, L ir ° Utel ' terminal t 00 * which is 

■spines tlw' n ,/»' 1 ■ *' nd , L - m^vina-na, and of the two terminal 

^ aWw£ ^ i,nd I10t ^ 

Male unknown. 

and s P e, cies, while differing noticeably from both L. aculeata 
linked Tt mC T ? tonu !llld to » less degree in stnicture is 
of the two laW/ L-viMuta, winch has the elongate abdomen 
three outer * I ” - 16 smoofcil 8e <=ond maxillipede and the 
LbrS S eX ° pochte a P ,nes °* the first and second feet of 

silk net aUni)~M li Specimen °. f L • brav ™ was taken in the fine 
net at 030 fathoms on station S.R. 193 . 


Oenus Corina, Qiesbrecht, 

Corina granulosa, Giesbreelit. 

station sTi‘fi7 A t ngle speci “ 6n was taken at 100 fathoms on 
Pacific snecimfw ft ™ ea ; s “ red ' ’86 mm. in length, the size of the 
pecimen described by Giesbrecht being -08 mm . 

[ H3 ] 
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1904. —“ Notes on the Copepoda of the North Atlantic 
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Assoc., Vol. VII (N. 8.). 

1905. — Plankton Studies, Part I, Copepoda. 

1906. — Plankton Studios, Part If, Copepoda. 


EXPLANATION OF PLATES. 

All the figures were drawn with the assistance of a camera Ivcida. 


Pl.ATK I. 


Pig. 1 
Fig. 2. 

Kg. 3. 
Fig. 4. 


MiwacaJanus malm, gen. et sp. nov. 
. — Female, third foot, 

second antenna, 

, mandible, palp, 

„ second nmxillipodc, 


Fig. 5 
Fig. 0 
Fig. 7 
Kg. s 
Fig. 9 


Mimocalrtnv.'i ml infer, sp. n. 

-Female, first antenna, 
n dorsal, 

» lateral, 

„ first foot, 

33 first maxillipedc, 


Fig. 10.-] 


Fig. 11.- 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. If,. 
Fig. 17. 


ojrinocalamts spinosus, sp. n. 
-Female, spinulation on carapace, 

OxTjcalanus spinifer, sp. n. 

-Female, lateral. 


third foot, 
second foot, . . 
first foot, 
second antenna, 
first maxillipedc, 
maxilla. 


Plate II. 

re , Ohiridius gracilis, sp. n. 

1.— Female, dorsal, 

£* I’ ” ^teral, " 

„ second foot, 
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Oaidius parvupimts, sp. n. 

Fig. 4. — Female, dorsal, 

Fig. 5. „ fifth thoracic segment, 

Fig. C. „ first foot, 

Fig. 7. „ second foot. 

Fig. 8. „ second maxillipedc, 

Oaidius affinis, G. 0. Sars. 
Fig. 9. — Female, first foot, 

Fig. 10. „ second foot, 

Oaidius validity, sp. n. 

Fig. 11. — Female, fifth thoracic segment, .. 

Fig. 12. „ second antenna, 

Fig. 13. „ second maxillipede, 

Fig. 14. „ maxilla, omitting first inner lobe, 

Fig. 15. „ first foot, 

Fig. 16. „ second foot, 

Fig. 17. „ dorsal, 

Euchirella Wolfendeni, sp. n. 
Fig. 18. — Female, second antenna, .. 

Fig. 19. „ fourth foot, .. 

Euchirella obiusa (G. O. Sars). 
Fig. 20. — Female, second antenna, 

Fig. 21. „ fourth foot, ... 


.. X 18 

.. X 31 

.. X 51 

.. X 45 

.. X 45 


.. X 85 

.. X 70 


. . X 25 

.. X 37 

.. X 37 

.. X 55 

.. X 37 

.. X 37 

.. X 13 


X 45 

... X 45 


... X 48 

... X 48 


Plate III, 

Valdiviella insignia, sp. n. 

Fig. 1. — Female, lateral, 

Fig. 2. „ second foot, . , ' * 

Fig. 3. „ mandible, outting edge, 

Fig. 4. „ first maxillipede, . . ” ’ 

Fig. 5. „ third foot, 

Fig. 6. „ first foot, . . , . ’ * 

Gaidius notacanthus, G. 0. Sars. 
Fig. 7. — Male, fifth feet, 

Euchaeta rubicunda , sp. n. 

Fig. 8.— Female, genital segment, ventral, 

Fig- 9. „ genital segment, lateral, 

Fig. 10. „ exopodite of second foot, 

Euchaeta Scotti, sp. n. 

Fig. 11. — Female, genital segment, lateral, s 

Fig. 12. „ exopodite of second foot, 

Euchaeta barbata, Brady. 

Fig. 13. — Female, genital segment, lateral, 

F»g- 14. „ exopodite of second foot, . [ 

Euchaeta Sarsi , sp. n. 

Fig. 15. — Female, genital segment, lateral. 

Fig. 16. „ exopodite of second foot, " 

Euchaeta bisinuaia, G. 0. Sars. 

Fig. 17. — Female, genital segment, lateral, 

Fig* I 8 - »> exopodite of first foot, . ’ 

Fig- 19. „ exopodite of second foot, 
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Wuchaeta quudrata, sp. n 
Fig. 20.— Female, genital segment, lateral. 

Fig. 21. „ exopodite of second foot, \ 


Fig. 22.— Male, fifth feet. 


Lmicutia lucida, sp. n 


Fig. 23.— Female, fourth foot, . . 

Fig. 24. „ second maxillipede, ’ " 


• • .. 

.. X 

30 


.. X 

44 

sp. n. 


.. X 

00 

sp. n. 

•• 

• • X 

54 


•• X 

49 


Plate IV. 


Euchiretla cibtusa, G. 0. Sars. 

Fig. 1. — Female, abdomen, lateral, 

Fig- 2. „ dorsal, 


Fig. 3. — Female, dorsal 


Euchirella Wolfcndeni , sp. n. 


Enchaeta bisinmta, G. 0. Sars. 
Fig. 4. — Female, lateral, 


Yaldividla insignia , sp. n. 

Fig. 5. — Female, maxilla, 


CHridiella mamdadyia, G. 0. Sars. 
Fig. 6.— Female, first foot, 

“*£■ 1* » third foot, 

Jj}£' „ ” second foot, . . 

S' in ” second maxillipede, ." 

Fig- JO- maxilla, . . 

•> Second antenna, 

2* JO- „ first antenna, 

FJS- J3- „ lateral, 

g- .. first maxillipede. 


Xanlhocalanus typhus, T Scott. 

I l-Fenmie.fct millipede, .. 

H g- 17 - .. firstfoot, .I 


Xanthocalanua pinguis, Farran. 
Fig. 18- Female, fifth foot. 


Plate V. 


Fig IT?,, Undinella brevipes, sp. n. 

jg- 1— Female, lateral, .. F 

Fie o' ” rostrum, 

Fif; I - >■ f ? ot > •• ;; 

” fifth pair of feet. 


Ceptotophanes refulgens, G. O. Sars. 
jijf' ^.-Female, lateral. 

Fig! 7 . •• s nd , f oot. ■ :: 

” fifth pair of feet. 
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Scoledthrix glob ice ps, sp. n. 
Fjg* 8. — Female, first foot, 

T41 '" n second foot, 


Fig. 0. 


Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 


maxilla, terminal part, 
second maxillipodo, 
first maxillipedc, 
dorsal, 


Fig. 14. — Female, 
Fig. 15. 

Fig. 1(1. 

Fig. 17. 


Scoledthrix valida , sp. n. 
dorsal, 
lateral, 

second foot, . . 
first foot, 


Fig. 1.- 
Fig. 2. 
Fig. 3. 
Fig. 4. 


-Female. 


Fig. 5.- 
Fig. 0.- 
Fig. 7.- 


-Female, 
-Female, 
-Female, 
Fig. 8. — Female, 
-Female, 


Fig. ft.- 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 


Plate VI. 

Scoledthrix grad Upas, sp. n. 
lateral, 
first foot, 

fifth foot, . . . . ’I 

fifth foot, variation, . . 

Scoledthrix robusta, T. Soott. 
fifth foot, 

Scoledthrix echinala , Farr an. 
fifth foot, ... 

Scoledthrix valida , sp. n. 
fifth foot, 

Scoledthrix globic.eps, sp. n. 
fifth foot, 

Temoropia mayumhaensis, T. Scott, 
fifth foot, 

second maxillipedc, ” ‘ ’ 


maxilla, 
first antenna, 
second foot, . 
first foot, 
lateral, 


Fig. 10.- 
Fig. 17.- 
Fig. 18. 
Fig. lft.- 
Fig. 20. 


Ludcutia ludda , sp. n. 

dorsal, 

first antenna, left, ’ ‘ 

»» abdomen, 

Female, fifth foot, 

» first foot, . . ’ 


-Female. 

-Male, 


Pig. 21 

Pag. 22. 


Lucic,utia lanrjiscrmla (Rinsin'. 
-1'omn.lc, first foot, ... 

»» fifth foot, 


Pig. 

Pig. 

Fig- 

Pig. 

Pig. 

Pig. 

Pig- 

Pig. 

Fig. 

Pig. 


Pun VII. 

SetcrarJuMus robustvs, sp. n 


-Female, dorsal, 

,, lateral, , , 

,» furca, 

,» left mandible, cutting edge, 

.. right mandible, cutting edge, 

tost maxillipede, 

-Male, SrpaitoTef 46 

-Female, fifth foot, 

>» second foot. 
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Haloptilus ions. sp. n. 

Fig. 11. — Female, dorsal, 

Fig. 12. „ fifth foot, 

Fig. 13. „ mandible, cutting edge. 

Fig. 14. „ maxilla, 

Fig. 15. „ abdomen, 


Haloptilus tenuis, sp. n. 

Fig. 10. — Female, abdomen, 

Fig. 17. „ cephalon, lateral, 

Fig. 18. „ dorsal, 

Fig. 19. „ second antenna, 

Fig. 20. „ first maxillipede, 

Fig. 21. „ maxilla, 

Plate VIII. 


, Augaptilus facilis , sp. n. 

1 .— lemale, dorsal, 

2 * j> second antenna, 

»» first maxillipede, 

f* 9 1 fifth foot, 

]■ 99 maxilla, 

»» mandible, cutting edge, 


Augaptilus similis, sp. n. 

—Female, second maxillipcdo, 

99 first maxillipede, 

„ maxilla, 

» dorsal, 

99 second antenna, 

99 details of setae, first maxillipede, 

99 mandible, cutting edge, 

39 fifth foot, . . . . | * 

Augaptilus anceps, sp. n. 

-Female, abdomen, 

99 dorsal, 

99 second antenna, part of oxopodite, 
<3 fifth foot, exopodal spine, 

33 inaxilla, 


:• 7. — Male, 
;. 8 . 

m 

. 13 ” 

. w. :: 


Oandacia gracilimana, sp. n. 
fourth foot, third joint of exopodite, 
third foot, third joint of exopodite, 
second foot, third joint of exopodite, 
maxilla, 

genital segment, 
first antenna, hinge, 
first maxillipede, 
fifth feet. 


[ 119 ] 


Augaptilus horridus, sp. n. 
Fig. 20. Female, cephalon, lateral, 

.. X 

11 

Augaptilus llatlrayi , T. Sootfc. 
Fig. 21.— Fomale, cephalon, lateral, 

.. X 

11 

T?in* oo -n i r.n , Haloplilus tenuis , sp. n. 
Fl S- 22.— Female, fifth foot, . . .... 

. . X 

79 

Plate IX. 


Bfc 1* — Female, dorsal, ^'T Sp ‘ * 

_ *» abdomen, lateral, 

i|g. 3.— Male, left flftli foot, 

***• 4 ' » right fifth foot. 

.. X 
.. X 
.. X 
.. X 

32 

45 

59 

59 

Phyllopua Helyoe, sp. n. 
tig. 5 — Female, abdomen, ventral, 

*>• „ dorsal, .. .. " ” 

.. X 
.. X 

45 

29 


X 203 
X 69 
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Candacia rotundatu, Wolfonden. 
Kg. 15 .— Male, fifth foot, 

Bathypontia clonqata, G. 0 . Sara. 
Kg. Hi. — Male, first antenna, 

Kg. 17 . „ fifth feet. 


Plate X. 


Eg. 

Kg. 

Eg- 

Kg. 

Kg. 

Eg. 

Eg. 

Eg. 

Eg- 

Kg. 

Eg- 

Eg. 

Kg. 


1 . — Female, dorsal, 


Paroithona parwula, goii. ot sp. nov. 


10 . 

11 . 

12 . 

13 . 


Eg. 

Eg. 

Fig. 

Fig. 

Fig. 

*«• 

Fig. 

Fig. 

IJs- 

Fig. 


14 . - 

15 . 

1G. 

17 . - 

18 . - 

19 . 

20 . 
21 . 
22 .- 

23 . - 

24 . 


„ cephalon, lateral, 

„ genital segment and furea, 

„ lirst antenna, 

9 3 second anteima, 

„ maxilla, 

s » lirst foot, 

9» second foot, . . 

„ second maxillipedc, 

99 mandible, 

99 first maxillipede, 

99 third foot, 

99 fourth foot, 

Oncaea obscura, sp. n. 
-Female, second antenna, 

99 second maxillipede, 

99 mandible, 

-Male, second maxillipede, 

-1 emale, maxilla, 

99 second foot, . . 

third foot, endopoditc, . . 
fourth foot, endopodite, 
abdomen, 
abdomen, 
first antenna. 


-Male, 

-Female ; 


Fig. 25 . — Female, abdomen, 
£g- 20. „ dorsal. 


Oncaea cxigua, sp. n. 


Fig. 27 . 
Fig. 28 
Fig. 29 . 
Fig. 30 . 


second antenna, 
fourth foot, . . 
first maxillipede, 
second maxillipede, 


Plate XI. 
Lubboclcia brevis, sp. 

1. — Female, dorsal, 

2- „ second foot, . . 

99 third foot, 

■f* » second maxillipede, 

39 second antenna, 

k- 99 fourth foot, . . 

'• 99 first foot, 

39 first maxillipede, 

Oncaea cxigua, sp. n. 
Fig. 9 . — I omale, second foot 
Kg- 10- first foot, ; ; 

lug. 11. ,, third foot, 


Pig. 

Kg. 

Eg- 

Eg- 

Eg. 

Kg. 

Eg. 

Eg. 
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PRELIMINARY REPORT ON THE SIMPLE ASCEDIANS 
OP THE LARNE DISTRICT. 


H. J . Bdchanan-Wollaston. 

The lunicates mentioned in ,tlie following paper were all 
“ken withm a radius of six miles from the entrap to Larne 
u" < i Llgh * p he Prolific ground is the loose shelly bottom 
between Brown s Bay and the Hunter Rock. A few species 
are very abundant m the Lough. F 

I have had considerable difficulty in identifying some of the 
specimens owing to the lack of literature upon the subject I 

havft harl • f. ouujcoo. ± 


sadly very short. ’ unlooses are neces- 

t - lle arrangement and nomenclature given in 

"T, zo?"'S SS“" - *• «■ 

district 1 ”-™ 118 ' tWenty ' one species have been obtained in the 


Eugyra glutinuns. 
Molgula simplex. 

M. echinosiphoviea . 
M. roscocita. 

Cynthia cchinata. 
Porbesella tesselata. 
Styelopsis grossularia. 
Polycarpa glomerata. 
P. comata. 

P. comata, v. mix. 

P. pomaria. 


Corella parallelogramma. 
Ascidiel'l'a venosa. 

A. aspersa. 

Ascidia mcntulu. 

A. plebeia. 

A. depress a. 

Ciona intestinalis. 
Perophom Listen. 
Glavelina lepadiformis . 

C, Savigniana. 


_Jv h | measurements given are the averages of full-grown and 
oveloped specimens, except where the contrary is stated. 

ASCIDIAE SIMPLICES. 

Pam. M0LGUL1DAE. 

Molgula simplex, A. and H. 

species is common attached to shells, hydroids, &c. 

Msmoo < ^ ose sbclly bottom, off Brown’s Bay, Island 

Magee , 10 to 20 fathoms ; size , 1-J-" x f x §". 

fisheries, Ireland, Sci. Invest., 1906 ,111, f Published, July, 1907]. 
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Irish Records . — 

Loughs Strangfonl and Ballywator (W. Thompson). 

Molgula echinosipkonica, Luc.-Duth. 

A single specimen of what I take to be this species was 
dredged firmly attached to a, Laminaria root, near the old 
Pier, Island Magee, 3 to 4 fathoms. 

JVetu tu Ireland. 

Molgula roseovita, Lac.-Dnth. 

Several specimens were dredged oil Brown’s Bav. 7 fathoms 
on a similar bottom to that on which ill. simplex was found’ 
but nearer the shore. This species is usually covered with 
small gravel and coarse sand to a much greater depth than is 
ill. simplex .. In one instance two specimens were taken 
firmly adhering to one another. All the specimens were un- 
attached. Size, 14" x 1" x 

The specimens agree fairly well with Forbes’s M. oculata, 
but the total absence of the characteristic bare patch between 
the siphons seems sufficient to distinguish them. 

New to Ireland. 


Eugyra giutinans, Moll. 

?P ct!illm,l!S have been dredged from the shelly grounds 
oft Brain s Bay and Brown’s Bay. Size, J", globular. 


Irish Records . — 


(1.) As Ascidin lubulosa, Miill. , Ballyholmu Bay, Go. 
Down, July, 1846 (Hyndman and W. Thompson). 


(2.) As Molgula tubulosa. 

Strangfonl Lough, Castle Ward Bay, \ mile from shore, 
/tv i . 8 -> % rn 'l es from sea ; mud, small stones, gravel 

(Dickie, Marine Zool., Strannford L. ; Rep. Br. Ass. Adv. 
Sc., 1857). 1 


Between Maidens Lighthouses and .l.sle of Muck, about 
-j 0 fms., several (Belfast Dredging Committee). 

(4-) a “List of species obtained in Kingstown and 
Killiney Bays, and a few from Baldoyle.” ( Dublin Bay 
Dredging Committee, Rep. Br. d.ss. Adv. Sc., 1860.) 


Fam. CYNT1IIIDAE. 

Suu.-Fam. U TNT HI IN AM. 

Cynthia echinata (L.). 

I his species has occurred several times on the shelly ground 
off Browns Bay. No large example has been found, those 
taken being less than ?'*in greatest diameter. 
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Irish Records . — 

Straugford Lough, very rare (Hyndmau and \V. Thompson). 

Forbesella tesselata (Forbes). 

This species is common on shells and stones from the 
k 10W “» B a J Kl 1)raln s Bay grounds, 10 to 20 fathoms. 

ulZG, jj‘ X ^ ^ "jv • 

New to Ireland. 


Sob.-fam. STEYLINAE. 

Styelopsis grossularia, V. Beu. 

A very common species on stones from all parts of the dis- 
trict, but more especially from the stony and weedy bottom 
near the old wooden pier on Island Magee. Those taken 
range in size from mere specks to -J inch in greatest diameter. 

Irish Records . — 

(1.) As Asctdia rustica (Thompson, Nat. Hist., Ireland), 
Commonly investing the larger marine plants— found on 
shells, stones, Sec.” 

JVtl A * Cidi r grossularia, Van Ben. “Abundant on 
. Iiells stones and occasionally on Laminariae dredged from a 

(Z S j f °” thc North - east coasfc of Ireland ” 

, i 3 - } As ,£ r y '™ ia rustica ' Strangford Lough, common 4-6 
fathoms (W. Thompson and Hyndmau). ’ 

Polvcarpa glomerata (Alder.) 

driied g fn C ^° njr ’. e B r08t ?l a thkk stalk of Laminaria, was 

that verv n Bay ’ 19 9 4 : The ammals are so crowded 

tiiat veiy little of the seaweed is visible. 

atrinltpH^i 68 “- ay be known b y its circle of small 

br a nc.hLTStack“ ^ to «■* of the 

/oi7, rf «rn^ < T d *-'~ Some of . tlle accords mentioned under Stye- 
j sulana may possibly have reference to this species. 

Polyearpa comata (Alder). 

dredffeJ ™ J' rkat ma y be this species have been 

fathoms Tl™rf y { b0 t0 ? off Brown’s Bay, in 10 to 20 
'°iven hv f ro m typical form of P. comata as 

thev arJ i 11 * 3 “ Revised Classification” in that 

brmvn y £ " tt 1 a( ? ed to figments of stone or shell, have 

fold of a ? d have 6-10 internal longitudinal bars on a 

form is sac '. 1-3 ln fbe interspace. The typical 

' f ac hed, has siphons yellow speckled with red, and 
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has 6-9 bars on a fold and 6-8 in the interspace. To the 
naked eye, the interior of the branchial sac of my spechn™! 
is very much like that of a Molgula, the folds of the E 
ng. lound posteriorly to come to a focus at the oesophagus 
which is some distance forward dorsally, the dorsal larnim 
being thus much shortened just as in the Molgulids 
Size with coating of sand, y x 1" x 1" 

Size without coating of sand, J J-" x x y. 

New to Ireland. 

Polycarpa comata, v. nux, var. nov. 
tractwf unattaclled > sli ghtly longer than broad when cun- 
Tesi moderately thick, and of a sub-cartilaginous consist- 

wh5h ssaa " to io “ g h * ir ' ,ik * » 

boSf/Srt ““>• » » a. -igi. 

b,, ‘ in “■ 

fhe mantle is fairly thick and opaque 

sSS: 

edges There nro +^ m ? nd * a ™ nav > and have frilled 

fi-uui • ^ ele , are ° 01 9 stigmata m the space meshes The 

^Tk'S 1 " bai ; s p— Sl£f£ 

n sizeSi th l mter - 

thndand smaller s^ of 

veiy”tWn at” the U C C dg^ 0nV0lUted ’ Walls delicate > membranous, 

edge°/ conTOluted anSri?!^ “ membrane with friM 
Tentacles very long and thin, SO to 40. 

horns^turned^tn^fbe'?!^! the aperture between the 
turned in. rue > the lower horn slightly 

pinlXteOow“k)S ge ’ ” S “ aI1 and numerous P ol 7 oar P s of a 

(true S rfvh a ^ M ^i™°f era v eI 7 t ar baclc > °P en mg large, left lip 
he dorsInaSf V 6 ’ dlstended > Pad-like, right lip formed by 
6 dorsal lamina, here an excessively thin membrane. 
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Stomach -bright dark olive-green, of a Ions’ oval <?hane 
deeply longitudinally sulcated. First part of intestine same 
colorn as stomach, large, with a strongly marked typhlosole. 

Size of animal (partially contracted), i" xX'x 5 

the typical form of P. C o\nata, it was found 
that although of a much smaller size, this variety has he 
syphons about twice as long, internal longitudinal membranes 
twice as bioad, stigmata nearly twice the length, and the 
dorsal lamina and endostylar laminae much broader and 
thinner than m the typical form. 

Four specimens of this new variety were dredsed amnno- 
gravel and shells in about 7 to 10 fathoms, about £ mile to 1 
mile X of Brown’s Bay, Island Magee. When first taken 
they are about the same -size as and of a similar arnipanm™ 

aem when f Ut their , I ? ng s yP hons readily distinguish 

them when allowed to expand m sea-water. 


Polyearpa pomaria (Sav.). 


This species is very common off Brown’s Bay and Drain’s 

occurT of ^smal/k1z 0mS ’ >° S ^ nes and sbells ’ B also 

about 2 farom s ^chie s Pier on Island Magee in 

Size, 2|" x IJ" x 1". 

I?. 6 bellowing Iiish records may refer to this species : — 

U.) Yv . Thompson. Natural History of Ireland Cun 
thia microcosmus (Sav.), N.E. and W. of Mand J 

0n the Oology of 

Cynthia microcosmus, common, 4 to 6 fathoms. 


Pam. ASCIDIIDAE. 

Sub.-Fam. GORELLINAE. 

Corella parallelogramma (O.F.M.). 

Mum 27 7^ °“ t n® 7 086 bo<itom off Brown’s Bay, Island 
fathoms Tho a . slmilar bottom near Drain’s Bay, in 7 to 20 
l?"»x 1£" x g" SIZe ran ® es Bom mer e transparent specks to 

Nish Records . — 

On ’ l+ raD§ | 01 t r Lough Thompson, Nat. Hist., I.). 
shells, Strangford Lough (Thomp. and Hynd.). 
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Su b.- Kam. AXCIDIINAE. 

Aseidiella yenosa (O.F.M.). 

Several specimens of this species Lave been dredged, at- 
tached to stories and shells from the loose ground oil Brown’s 
Bay. 

Irish Records . — 

Size, 1 , j,” x 1. x ■, , 

Strangford and Belfast Loughs (Thompson, Nut. Hist., 1.). 


Aseidiella aspersa (O.F.M.). 

/I. scubra (O.F.M.). 

A. virgineu, (O.F.M.). 

Let us consider the means of distinguishing the two species 
A. virginea and A. scabra. The one character upon which 
specific distinction is founded is the condition of the dorsal 
lamina — toothed at the margin or plain. Now in all species of 
Aseidiella that I know of the lamina is ribbed, in strongly 
marked examples the ribs being carried beyond the margin 
as teeth ; so that the difference of condition of the margin is 
only a variation in degree and not in kind. The only other 
well-marked character in which typical specimens of A. vir- 
gmea differ from A. scabra is the area of attachment, A. vir- 
ginea being attached by a small area and standing nearly up- 
right, A. scabra being attached by nearly the whole of the left 
side. I have examined a great many specimens of Ascidiidae 
from both shallow and deep water, and in nearly every case 
those from deep water are the more nearly upright. So this 
character does not appear sufficient for specific distinction. 

As to A. aspersa and A. scabra, the distinctive specific 
characters are given by Herdrnan as follows : — 

(a.) Attached by small area, branchial lobes denticulated, 
about 5 stigmata in a mesh . ... A. aspersa, O.F.M. 

(b.) Attached by whole left side, branchial lobes rounded, 
from 7-12 stigmata in a mesh .... /I. scabra, O.F.M. 

I collected about a hundred specimens off an old schooner 
that was lying at the Shipyard Quay, Larne Harbour, last 
year, some of which looked like A. aspersa and some like A. 
scabra. I picked out six specimens which seemed to present 
grades of variation from one extreme to the other. The fol- 
lowing is the description as far as it applies to the above- 
mentioned characters : — 

Attachment. — (1) By rather less than the posterior half of 
the left side. (2) By much less than the posterior half of left 
side, the fore-end being much raised. (3) By rather more 
than posterior half of left side. (4) By left and ventral corner, 
embracing an area greater than J- of left side. (5) Attached 
in a similar way. (6) Attached similarly but by larger area, 
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Tlw raised fore-ends of (1) and (2) are much longer tl,»n 
those of (4), (5) and (6). No. (3) is intermediate. Attaching- 
rootlets of test are most developed on (I) (2) (4) (5) fn 
02) the. test is coarsely papillated over a large area, in all the 
others it is more or less papillated round the apertures. 

Branchial lobes well-developed and acutely keeled and 
“(sVaLuJ) ' mtermediate in < 8 >> and rounded 

Stigmata (1, 2, 3) about 1.2 in a mesli. 

(4, 5, 6) ,, 16-20 in a mesh. 

The three characters given for specific distinction are ithen 
very variable. I shall, then, in future regard A virlijiea . and 
A. scabra as varieties of A . aspcrsa. mrgmea and 

Distribution in District.— 

A. aspcrsa (O.F.M.) v. triangularis (Herdman) 

8r„;“%T2“X™ to "“ *■*«' •* B »"’» BW 

As last A' as P orsa • O.F.M. , v. virginea. 

Irish Records . — 

North and N.Fj. Ireland (Thompson, Nat. Hist., I.), 


Asculiella aspcrsa, O.F.M. (typical form). 

Many specimens were obtained from the bottom of n 
1 Sr & at the Shipyard Quay, Larne Kl for 

mLnriug 3' xlX%]f^' C011SlderabJe 8ize ’ ** ,ar g est 

I.Insh Records. Strangford Lough (Thompson, Nat. Hist.., 

Ascidiclla aspcrsa, O.F.M., v. scabra. 

and < Atones ° f tlle distet - The weed 
of the Lough ar6 jll 6 0 * low-water mark in many parts 
abundant near * ' covered with it. It is especially 

Quay Larne RiriT eramo ™ e and in the Bay between the 

mentioned aboS had”’ The oJd schooner 

I fertilized and l“ an ^ h ,™ dred s Pf 0lmens on ber bottom, 
variety. The vouna Wi d?<i m k the eggs of this 

till 6th FebrLIw lOOfi \vn a b ° ttle J rola 14th June, 1905, 
came coated S’Z tl, When .bottom of the bottle -be- 
fact suggests the ng /?P d i lanS grew sta!ks ' This 

sometimes found D of tbe stalked examples, of ascidians 

Irish Records.— 

Bxst.^l^' P ° ssibly n °l distinct from it” (Thompson, Nat. 
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Ascidia mentula (O.F.M.) 

Var. 1,— ruberrima (Garstang). 

Form /V-depressa, 

Numbers of this variety have been taken near Maohera- 
rnorne, in shallow water, lying on the surface of the masses of 
seaweed, chiefly zostera, which have accumulated under the 
Quay. It has also been dredged attached to fragments of 
weed. Hundreds of specimens were found attached to the 
old schooner I have mentioned above, which was lyin® oil 
Magheramorne during the winter of 1904. Some of the 
specimens reached a length of between 6 and 7 inches the 
shape being often regularly pyriform, very much longer than 
broad. In the larger examples the atrial aperture is directed 
posteriorly. A ‘ ‘ pharyngo-eloacal slit ” is often present. 

Var. 2, — rubrotincta (Garstang). 

Form erecta. 

Faiily common attached to stones and shells, dredged from 
the Brown’s Bay ground, in 8 to 15 fathoms, 

Var. 3 rava (Garstang). 

Form a,— erecta. 

As last. The colour in life is greenish, translucent, not 
yellow. ’ 

Irish Records. — 

Var ruberrima-depressa. At extreme low tides, Porta- 
ferry, Sitrangford Lough, 1869 (Norman). 

Bertrabuy Bay, Connemara (A. G. More). 

Variety not stated. 

Strangford Lough, abundant, 4-6 fathoms (Thompson and 
Hyndman). 


Ascidia plebeia (Alder). 

Common on stones and shells in Drain’s Bay and on the 
Biown s Bay ground, 7 to 20 fms. This species is very vari- 
able, specimens having one or both syphons enormously elon- 
gated being constantly taken. I have taken several specimens 
agreeing exactly with Alder’s A. producta, which I consider a 
variety of this species. 

Irish Records . — 

Var. producta. Extreme low-water. Strangford Lough 
(Norman). 
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Ascidia depressa (Aider). 

Some specimens of what may bs this species have been 
taken m same situations as A vlcbcin ol, m ,„i f i ■ n 
lobes and nine red ocelli round The 

tests of some specimens were crowded with 1 green ' veins 

Oesopnageal languets ” are sometimes present" On reach 
mg the oesophageal opening the ribs of the dorsal 
bleak away and appear as languets bendiiio- over ? 

agus from tile left side (true right). The branchial 
apertures are very inconspicuous a ria 

xssjs: sf& 

Ne id to Ireland (?). 


Sub-Fam. C10N1NAE (Roule). 

Ciona intestinalis (L.) 

surf"“ ve“etabJe e iS Uay at Ma g^mome, lying on the 
LarnfLoU^ 011 8 ™d from Division G? 

(7 to 20 &£$: off Bawl’S ^ 

canina is the coinmnnnv rri •'!' r?5 le * wo ^ oca ^i<3s var. 

„t. l s;L? , s: s 1311 lhc s ””“ b 

Irish Records . — 

"4 *<•**, (Thomp- 

Olew Bay, Co. Mayo (W. T.). 


Pam. CLAVELINIDAE. 

Clavelina lepadiformis (O.F.M.). 

ur£f s i ha £ en in the dredge from Div. 

Wtt Becorli ' “ ^ ° n shore ’ 

Strangford Lough (W. T.) 


Clavelina savigniana (M.-Edw.). 
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appear again till late spring. The animals have distinct pe- 
duncles, and are of a greenish colour with white lines on the 
“ thorax.” The stomach is much smaller than in 0. lepadi- 
Jormis. 

New to Ireland. 


Perophora Listeri (Wiegm.). 

Common on loose ground off Brown’s Bay 10-20 fms,, 
attached to Poly carpi pomaria, and Hydroiris and Polyzoans' 
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THE BOTTOM DEPOSITS OP LARNE LOUGH. 

BY 

Geo. C. Gocgh, A.R.C.Sc., B.Sc., E.G.S. 


Map. 


Larne Lough is a land-locked arm of the sea on tlie nortli- 
Il r elan f> Larne being about twenty miles from 
Belfast The Lough is about six miles long and is roimhlv 
one and a naif miles at its broadest point ; the entrance liow 
ever is narrow, and less than a quarter of a mile wfde Run- 
ning down at the east side at its upper end is a deeper channel 
which gives passage to vessels going up ' ^ MaXera 

la”c nC ;io tl u of g «m T 4 ^ ^ ° n)y ^4-seven felt A 
Portion of the Lough is uncovered at low water a.iul 

ence the bottom is to a great extent covered with plant life 

TJl h ? ds especiaUy Zostera. The Loud on the 

be°due f to^a fault 0 ^ car P ment > and is generally°believed to 

“ '™” s 

fee^toouXth^fon 68 f “ rly # 1 lbnip . tly to a hei ^t of about 500 
order 7- following formations placed in descending 

Basalt (Tertiary). 

Cretaceous . 

Lias. 

Trias. 

eJe^Seveml^ 8 £onn a ! ah P S radual slope to the water’s 
none of thf streams empty their water into the Lough but 
gravity^f h X a watm ge *° affect *be specific 

On the lkndmT a oe , 1 if ^rrinediately at their entrance, 
height of about 240 feet ° ^ gl ’ 0Und nses Jess abra P% a 

Bid^lsfLatTon^in^r' 1 - 6 - by ^ 1 Ulster Fislleries and 

arbitrary an^do nFt no ‘ ' dl T lsl01 ? s . wb ie b are more or less 
They are shown in th» f " 7 C ° mClde with natural divisions . 
A.-P. tlle accompanying map and are labelled 

was collected from 

into which had been ni all ? cl1 ¥v m a medium-sized dredge 
was then taken to +1 h? 1°^ \ V16Ce 0 saokin g- The material 
method described hv ai laboratory and sifted according to the 
logical Assocfatinn rPi en ^ tbe Journal of the Marine Bio- 
sizes used by him Hnouth), Vol. V., the sieves being of the 

Fu7imes> Ireland • toL Invest, 1906, IF, [Published, December, 19061. 
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The method may be summarized as follows, fuller partim 
lars being given in the paper quoted. 

The sieves used numbered 6, No. I. having holes of 15 mm 
ISo. VI. having holes of/5 mm. diameter, the material remain- 


ing in each being classified thus : — 


I. Stones. 

II. Coarse gravel. 

III. Medium gravel. 

IV. Fine gravel. 

V. Coarse sand. 

VI. Medium sand. 


The material which passes through sieve VI. is stirred up 
with sea-water and allowed to settle one minute. The material 
which falls to the bottom in that time is called Fiuo sand and 
numbered VII., while that which remains in suspension is 
numbered VIII. and called Silt. 

Allen found it best to put liis material in small quantities at 
a time m Sieve VI. , and to thoroughly wash that, but, after 
trying various ways, I found it best to use one of the coarser- 
meshed sieves first, especially as such a lot of weed was mixed 
with my material, so that most of my dredgings were washed 
througn the sieves in the order of tlieir numbers. Most of the 
Laine material left nothing in Sieves I. -III. except Zostera, 
and lor that reason I used varying quantities of the material, 
larger quantities being used when the contents of the dredge 
weie coarse, so that the percentage of error would remain 
about the same. The method, however, is only approximately 
accurate, as so much depends on the chance of angular frag- 
ments falling into holes lengthways or crossways, and the 
decanting after one minute, even though repeated several 
times, as I did, allows margin for error. The contents of the 
sieves were dned at about 90°C.— in the ease of VII. and VIII. 
lust filtered through a weighed filter paper — weighed, and the 
percentage calculated. A conventional way of finding the 
average grade ” of each sample was to multiply the per- 
centage by the number of tho sieve, add the figures for each 
sieve together, and divide by 100. 

The material in the various sieves I examined with a hand 
lens, but numbers VII. and VIII., i.e., the Fine Sand and 
but were examined .under the microscope and the commoner 
minerals and organisms determined. A special examination 
was made of the Foraminifera, but a more complete list is 
given m my paper on the Foraminifera of Larne Lough. 1 The , 
but is by far the most interesting material, because it, no 
doubt, as Allen remarks, supplies the food for a large number 
ot the smaller animals. 

In the material I examined, this contained a large amount 
or organic matter, chiefly plant debris, but it included small 

1 Fisheries , Ireland, Sci. Invest., 1905, III. [1906], 
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foraminifera, diatoms and sponge spicules. The- latter were 
usually m large numbers, while the quantity of the diatoms 
varied very greatly but was never very large Coccolith* T 

especially searched for, but they were^he ^ceptkn be n g 

only found m one or two samples. The inorganic material 
was chiefly quartz and felspar, but occasionally specimens of 
various other minerals Were found. The minerals in the Pine 
Sand were mostly angular and subangular fragments of quartz 
with felspars, but there was often a fair amount of hornblende 
and aughe in some of the samples. Other minerals noted were 
Olivine, Serpentine, Tourmaline, Apatite &c 
In the various sieves the materials found were mostly local 

eS t, aU i d St ° ne ? SUL ? aS b ?' salt ! chalk, &c., together with the 
shells, broken and entire, of various mollusca, but in division 
D specimens of rocks foreign to the local ty were found 
Several of these were recognisable, such as the qLrtz-porphyry 

w£n C ", shenda11 ; tke schist from the N.E of Ireland II 
While there is no doubt m my own mind that these are true 
erratics yet a difficulty arises from the fact that in the old days 

US6d t0 ?“ Pty th6ir bdlart iSotS 

■JP» SO that these stones may have arrived in their nresent 

r«r„ fAzr*- A e;.f p»ih found £. s* ,53? 

as the unnrett i a V s mol 'e hl ^ ly to have been so deposited 
Down * M ’ granlte m situ is at Castlewellan, Co. 

The details of each division follow : — 


-Mud, mixed with Zostera. 


ira, worm tubes, and 


>0 / O 

’7 <V 
1 /o 


VII. 


VIII. 


A— Off Salt Co.'s Sheds 

Sieve 

I. ,11. ,111 Decomposing zostera. 

IV. Decomposing zoster 
small mollusca, 

irT' ^ ? V '’ ^bes form greater part, 

■ Plant fragments, shell fragments, fora- 
minifera, and small mollusca, . . -gg <v 

Angular and sub-angular fragments of 
quartz with fair amount of felspar, horn- 
blende, angite, and serpentine, . . 89'86 % 

Small amount of debris, few spicules, 
many diatoms, and much organic matter, 8'74 % 
“ Average grade,” 7'06. 

t m f} ont 7 ot specimens consist of 

and Miliolinn cns P a ’ Verneuilina polystropha, 

were also found • but x ® ma ^ num b el ’s of the following 

rotunda M h n lma tn .™rmata, M. oblonga, M. sub- 

canariense BuJimf* lS ’ ? 0mv fP n 3- involvcns, Haplophragmium 
elegantissima RnK ° elon 9 ata , B. aculeata, B. marginata, B. 
laevigata. C ’ ma r P unctata > Bolivina plicata, Cassidulina 
y ’ ■ crassa > Lagena globosa, L. laevis, L. william- 

o number is put there was not enough material to wei»h. 
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som, L. semistriata, L. squamosa, L. quadricostulata, Patel 
Una corrugata, Planorbulina mediterranensis , Truncatulina 
lobatula, Nonionina depressula, N. umbilicatula, Polystomella 
striato-punctata. 


B.— Contents of dredge like A. 


Sieve 

JIT. Small mollusca, shell fragments, and decom- 
posing zostera, 2'05 ^ 

IV. Shell fragments and a large number of gas- 

tropods, mostly broken, .... T02% 

V. Shell fragments, fair number of gastropods, 

and a few foraminifera, . . , 1’02% 

VI. As in V., but few gastropods and a large iiuni- 

.. her of foraminifera, chiefly Rotalia, . . 1. 03 % 

V.TI. Very like A. VII., but less ferro-magnesian 

mineral, . S7"18 % 

VHI. Few diatoms and spicules, a little detritus and 

much organic matter,. . . . .77 % 

“ Average grade,” 6'92. 


I 1 obamimipjsba. — As in A, the four commonest species were 
Rotalia beccarii, Polystomella crispa, Vcmeuilina polystropha, 
and Miliolvia scminulum, by far the greater number being 
Rotalia. A good number of Nonionina depressula was present, 
and specimens of the following were found in more or less 
relative abundance : — Haplophragmium canariensc, Bolwina 
pheata ., Lagenalaevis, L. semi-striata, L. lucida, Truncatulina 
lobatula, and Polystomella striato-punctata. 

G. — Mud. 

Sieve 

V. Zostera, die. 

VI. Zostera and a few ostracods. 

VII. Mostly angular and sub-angular quartz with 
, 7TTT felspar, olivine, augite, serpentine, &c. , . 69'23% 

VIII. Diatoms (frequent (f.)), spicules (f.), coccoliths 
(rare (r. )) , foraminifera (r.), a little detritus 
mostly quartz, but including some tourma- 
line and apatite, and much organic matter, 30'77 % 

“ Average grade,” 7'3. 


Foraminifera. — Very few specimens were found and these 
chiefly small ones. A small number of Gl'obigerina bulloides 
and Nonionina depressula constituted the bulk, but Cornuspira 
involvens and Lagena orbignyana were also found. 

[ 134 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



IV. '06. 


7 


Sieve 


D.—Mud and Slones. 


I. Sub-angular pieces of basalt, grey oranite 
and quartz felsite, . . . ° e ’ 

H. Pebbles of above, with mica-schist, shell' frag- 
ments, and small mollusea, . 

HI. Smaller fragments of II., 

IV. One or two fragments, plant debris &c ’ 

V. As in IV., ... 

VI. Fragments, &c., foraminifera, chiefly ' Ver- 
neuthna polystropha, and ostracods, 

VII. Angular and sub-angular grains of quartz and 
felspar, much augite, 

VIII. Mostly organic matter with a little detritus ' 

&«., ■ 

“ Average grade,” 2'02. 


73-8% 

10'86 % 
•2% 
• 1 % 
■1% 

• 1 % 

U'14% 


fonn1n“+>,p E 1 A 'l7 Ve ^ fe , w . alto g e ^er, Verncuilina polystropha 

’ b J Llt ' 3n] y a fe ™ were Present. Only three or four 
specimens of_ the following were found :—Rotalia beccarii 

punctata an ^. one , 8 Pecimen of Polystomella striata - 

?ronnn ' t ls to note the relative abundance of 

a enaceous forms in this section where there is very coarse 

spfcies ’ f0V “ a Wll ° le the L °^ h is 


Sievu E.—Mud with Zostera, d;c. 

vl' fs a v mentS ° f Zosk ' va and a foraminifera. 


'56 % 


VIL La ?S e , Percentage of ferro-magnesian 
yin ™ nera] s, but chiefly angular qiiartz, . . 62'78% 

L ^S 113 and sponge spicules very rare, a little 

aetritus and much organic matter, . . 36'66 % 

“ Average grade, 


7-30. 


. Sie tcVI 1 ^ con sfs t specimens, for example those in 

neuUina of Rotalia becea ™ and Ver. 

crispa and Milinr ° • a , sma, i number of Polystomella 

largely consisf • se V tmu f um - The smaller specimens 

tioii of r f y° nwmna depressula with a smaller propor- 

nZbers indulf M°r a r ° ther forami » ifera ^nd hf small 
Bolivina plicata ^7 *”° se ?? ns ’ Opthalmidmm carinatum, 

PateiKna conu « at « . 
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F. — Mud, with Zostern, do 

Sieve 

V. Zostera with a few foraminifera, ostraeods, 

and small mollusca, . -930/ 

VI. As V., but with a little detritus, . . . '92% 

VII. Mostly quartz, but other minerals and much 

organic matter, 87'04% 

VIII. Very fine detritus, few spicules, and much 

organic matter, qq-qq % 

“Average grade,” 7 '08. 

Foraminifera.— Extremely few specimens were found the 
larger being Rotalia beccarii and Polystomclla crispa, but also 
including Miliolina seminulum, M. secans, M. bicornis, and 
Truncatulina lobatula. The smaller ones were mainly of 
Opthalmidium c&TinatuYii and Lageno, globosci with examples 
often solitary, of Gornuspira involvens, La.gena laevis, L. squa- 
mosa, L. orbignyana, Globigerina bulloides, Nonionina de- 
pressula, and Polystomella striato-punctata. 


G. — Rather Sandy. 


IV. Shells of fragments, very little detritus, . '67% 

V. Mostly fragments, a few bivalves and forami- 
nifera, . , -34 0/ 

VI. Fragments, foraminifera, bivalves, and de- 
tritus ....... q-gg j 

III. Nearly all sub-angular or rounded grains of 

quartz, very little augite or other mineral, 95 62 % 
til. Diatoms and spicules frequent, much organic 

matter, but little detritus, . . . 1'68% 

“ Average grade,” 6'97. 


Foraminifera. By far the greater number were small, only 
a, few specimens of Rotalia beccarii and Polystomclla crispa 
being found. The most interesting feature was the. compara- 
tively large number of species and the small number of indivi- 
n jj S 7 m ■? lost; cas< ? s - These included Miliolina subrotunda, 
Jpthalmidium carinatum , Gornuspira involvens , Haplophag - 
mium namriensc, Bulimina fusiformis, Bolivina punctata, B. 
pheata, P>. difformis, Gassidulina laevigata, C. crassa, Lngena 
globosa, L. laevis, L. lineata, L. wUliamsoni, L. costata, L. 
squamosa, L. lucida, L. marginata, L, orbignyana, Globi- 
germa bulloides, Patellina corrugata, Discorbina globularis,D. 
rosacea, Nonionina depressula. N. turgida. 


H. 


Most of H. is uncovered at low tide. In many parts it is so 
zos ^ era > u l va > &c., that the dredge brings up no 
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Sieve 

VI. Plant debris and two or three Rotalias 

VII. Very fine detritus (quartz and felspar) and 
much organic matter, 

VIII. Spicules and diatoms fairly plentiful detritus 
and organic matter abundant, . ’ . 

“ Average grade,” V33. 


66-37 % 
36'63 % 


Foeaminifeea.— These were very sparse, the common ones 
being Rotaha beccarn, Polystomella crispa, P. striato-vunc 
tata and Nomomna depressula; even the first-named, so abun- 
dant m most parts of the Lough, being rare. Otlmr species 
noted were Mihohna semmulum, M. subrotunda, Planispirina 
celata, Cornuspira mvolvens , Trochammina ochracea Laaena 


J.—A Thoroughly Stony Deposit. 


I. Basalt, sandstone, &c., 

II. Stones, shells, and fragments, 

III. As II with detritus of quartz,' flint and' 
basalt, 

fA- As in III., with a few foraminifera, 
v . Detritus with a large percentage of ’shell frag- 
ments, large foraminifera, and small bi- 
valves, 

VI. Very much as in V. , 

VII. Bounded and sub-angular quartz grains with 
T Mgite and olivine and organic matter, . 

. sponge spicules, diatoms in fair amount, de- 
tritus and organic matter plentiful, . 

‘‘Average grade,” 2‘44. 


57-96 % 
10-52 % 


6-71 % 
6-96 % 


3-90 % 
1-66 % 


10-24 % 


2-05 


ord^ rTT '? 11 ! 13 by far the best §' round for tllis 

e^h v eLht%w g r “ ^ previous paper* I have recorded 
are S/L P - fr ? n iblS r, Sectlon - The most abundant 
frassa l llZ se ™ mulum : Bohvina difformis, Gassidulina 
(Zbulari r wilhamsom , Globigerina bulloides, Discorbina 

Konlmina tZTT 1 Tr ^ ulim hbatula ’ ™ a 
wna depressula, and Polystomella crispa. 


Sieve 


K. — Sandy. 


IL -V. Sh ell figments, one or two foraminifera, and 

VT u sma!1 mollusca, . - 0 q o/ 

m“ era ’ Sma11 mollusca ^ell' and 'frag-' " 

VIL Ch ittf arp fand, mostly "quartz, but ^ % 

VIII. Largelv* niw 1 u^ tIe oalcar60U s material, 99'16 % 

micule^ .- d f ns ’ very ,ittIe detritus, 
spicules or diatoms, ... '28 % 

“ Average grade,” 6'99. 

1 Loc tit. 

[ 137 ] 

Printed image digitised by the University of Southampton Library Digitisation Unit 



IV. 06. 


10 


Foraminifera . This is almost as good as J. for foramini- 
fera, a large number of species being present. Miliolina semi - 
nulum is a striking feature of the floatings and is very com- 
mon. Other common species are Rotalia beccarii, Truncatu - 
hna lobatula, Polystomella crispa, Miliolina bicornis and 
Nomonina depressula. Less common are Miliolina circularis 
Spiroplecta sagittula, Verneuilina polystropha, Bulimina elon- 
gata B. marginata, Lagena globosa, Globigerina bulloides 
Patelhna corrugata, Discorbina globularis, and D. rosacea. ' 

L— Large amount of Zostera and Viva , most of which was 


removed. 

Sievo 

I. Pecten and eardium shells, stones (basalt, 

coal, &c.), ’ 7-98 % 

II. Stones (flint, basalt, coal}, eardium frag- 
ments, &c., 9-54 % 

III. As in II., with small mollusca, . . . 114% 

IV. As III., but especially bivalves and ostracods, '63% 

V. Detritus, small mollusca, chiefly gastropods, 

and foraminifera, . . - 39 % 

VI. Chiefly foraminifera with a little detritus, . ' 39 % 

VII. Rather angular sand, mostly quartz, but 
hornblende also present ; foraminifera fre- 
quent, spicules and diatoms rare, . . 5411% 

VIII ■ A little detritus, very few diatoms and spicules 

organic matter plentiful, .... 2510% 

“ Average grade,” 6'2. 


Foraminifera.— I n Sieves V. and VI. Rotalia beccarii, 
Vemeuilma polystropha, Polystomella crispa, and Miliolina 
secerns were plentiful, while a smaller number of Truncatulim 
lobatula and Miliolina seminulum were present. In Sieve VII 
Nomonina depressula and Polystomella slriato-punctata were 
piesent in abundance, with smaller specimens of the above 
species.. Other species noted were Opthahnidium e.arinatum , 
Plamspinna. oelata, Haphphragmium canariense, Trooham- 
mina ochracea Lagena williamsoni, L. lucida, L. obiamiana, 
Polymorphism laneeolata, and Noniovina umbiUcatula 


M. 

Although repeated attempts were made, the dredge did not 
Dung up any ^ bottom, 5 ’ only Laminaria. M. is quite close 
* V/r x tlle " bottom ” seems practically the same, except 
. 5 M. to a great extent is covered with Laminaria, while N. 
13 free from it. 
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g . A r . — Very Sandy. 

I. Two or three stones. 

II. Chiefly lithothamnion, but two or three stones 
and shell fragments, . 

III. Lithothamnion, shell fragments, flint and' 

spirorbis, 

IV. Small gastropods, spirorbis, lithothamnion ' 

cinders, . 

V. Small mollusca, spirorbis, lithothamnion,’ 
cinders, and foraminifera, 

VI. Shell fragments, foraminifera ( Rotalia bee- 
cam, Miliolina secans , M. seminulum, 
Truncatulina lobatula) , and detritus, chiefly 
quartz and flint, . 

VII. Mostly sub-angular and rounded fragments of' 
quartz, hut with olivine, felspar, &c. 

VIII. Diatoms (c.), spicules (c.), foraminifera’ ’(f ) 
coccoliths (r.). Much detritus, but little 
organic matter, 

"Average grade,” 6'81. 


218 % 
•95 % 
'27 % 
■55% 


2'04 % 
93-88 % 


13 % 


Foraminipbea — These were very few in number, and with 
the exception of Mtholina bicornis are enumerated in VI. 
Truncatulina lobatula is the commonest, and the more delicate 
toiamimtera are conspicuous by their absence. 


sieve ( near Quay) Sandy. 

v’ ™ orm I u ks s and small bivalves. 

. Plant debris, small mollusca, Miliolina secans. 
f 8 V., with foraminifera, .... 
11. Angular fragments, mostly quartz, but with 
felspar, augite, etc., .... 

Vlll, Little detritus, few spicules and diatoms, and 
much organic matter, .... 

‘‘Average grade,” 7'03. 


•37 % 
97-02 % 
2’61 % 


sudf^^LaP-enn ' t ' ar £° ]™nber of I! 16 more delicate species 
lobatula waffht' A ” lon S st tlle larger varieties Truncatulina 
bicornis and Pu/H but Miliolina seminulum, M. 

beccarii\et^f mt l wel;e a,so ™ m oi, Rotalia 

number of T he , sn ? a,Ier species included a large 

germa bulloth^V^^^h C l ornus V^a involvens, Globi- 
and also snedm B ™c°rbma globu, Ians, Nonionina depressula, 
carinatum ° f . Bllocuhm . elongata, Opthalmidium 

BoKvina punctata aananense, Bulimina margina.ta, 

HuamosaLslrmt- fr’ Lagm » a la ?? is ’ L ' sulcata ’ L - 

Discorbina rosacea ’ L ' orhign y ana < Patelhna corrugate, and 
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P. -Mud, mostly uncovered at low tide, with stream nmnina 
down it. J 

Sieve 

II.-V. Fragments of weeds, &c. 

VI. Plant debris, foraminifera (mostly Rotalia 

beccarii), very little detritus, 

VII. Chiefly quartz, but also specimens of felspar 

augite, serpentine, etc., . . ' ’ 

^-^I* Little detritus, fair number of diatoms, but 
few spicules, large amount of organic 
matter, . 


•29% 
98-56 % 

115 % 


“Average grade,” 7 '01. 


Forauinikeea— The specimens in Sieve VI. were nearly 
au lio.talia beccam, the exception being a few specimens of 
y erneuilma pohjstropha, Miliolina seminulum , and Polvsto- 
mella enspa. In VII. the common ones were Nonionina de- 
pressula and Polystomella strialo-punctata, but the following 
were also found : Miliolina subrotunda, Comuspira invot 
rews, Opthalmidmm earinatum, Haplophragmium canariense 
Trochammim ochracca, Bulimina fusiformis , Lagena hens, 
h. hneata, Globigerma bulloides, and Nonionina umbilicalula. 
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SECOND REPORT ON THE FISHES OF THE IRISH 
ATLANTIC SLOPE. 

BY 

E. W. L. Holt and L. W. Byrne. 


Plates I-V, 


i. — Introductory Notes. 

ii. — SCOEPAENIDAE. 

iii. — Alepocephalid ae. 

iv. — Recent additions to the British-and-Irisii List. 


i — I ntroductory Notes. 

a of tlle fislles inlla bit the deeper water of our 

Atlantic coast are unfamiliar to fishermen, and are not described 
m the books to which the general reader has ready access It 
is therefore our intention to give an account and figure, or 
sketch of all except the well-known kinds. Experience of the 
amount of time of which we can dispose for work of this sort 
has made it evident that we must either put out our observa- 
tions piece-meal or defer them to the Greek Calends, and we 
therefore propose to publish a note on each family or other 
group as soon as it is ready. It follows that the notes will 
appear in no natural systematic order, but this will be a matter 
ol unimportance to readers who are in any sense ichthyologists 
toothers. We shall not, in all instances, 
attempt to define families of fishes, nor, except in the briefest 
“T'lt , dla ^ os f g“ era > since we hope that the general 

lerlo-P pfTv, able to , obtam from our figures as much kuow- 
g ot the grosser characters of the genus as he may care to 
poss ess. 

°! tat , ioQ °t synonyms it seems best to adopt no hard 
and last rule, for while in some cases it suffices to give references 
• e '-' r °Ii 6 P rinci P a l and most accessible accounts of a 
species, m others a more or less complete list may be required. 

n each successive note we shall endeavour to bring up to 
reporte Wn aC( 3 uired as t0 fis hes mentioned in previous 

fl H0DS ° r Preservation. — S ome remarks made by Koehler 
\ on the action of formaline on the pigments of deep-sea 

Fisheries, Ireland, Sei. Invest, 1906, V, [Published, December, 1908], 
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fishes require attention. With nil that he says as to the utility 
of this preservative in regard to form and tissues we are incom- 
plete accord, but he accuses it of destroying the pigments 
especially those of dark colour, which last he regards as less 
assailable by alcohol. Our experience is that weak formaline 
say 5 percent, of the commercial 40 per cent, solution, or about 
2 per cent, of formaldehyde, has no more effect on dark fish- 
pigments than alcohol, and has the further advantage of not 
dissolving the red and yellow pigments to a very appreciable 
extent for some considerable period. Exposed to the lio-ht these 
paler pigments rapidly disappear even in formaline; but if the 
specimens are ke.pt in light-proof vessels, or even wrapped in 
muslin, the warm colours can be studied with reasonable security 
some months after preservation, whereas the pigments to which 
they are due are extracted by alcohol in a few days. Blue 
colours are usually due to the optical properties of prismatic 
bodies overlying black chromatopliores, and in such cases soon 
disappear or lose their brilliance in any preserving medium, 
though the indigo-blue or violet-blue of some deep-sea fishes is 
fairly permanent. When a blue or greenish-blue colour is due to 
an actual colouring matter, the latter is rather rapidly extracted 
by either alcohol or formaline, as in the ease of some of the 
Labridae. 

Koehler recommends that after due fixation in formaline, deep- 
sea fishes should be transferred to alcohol in order to save their 
dark pigments. Though we think the reason unsound, the advice 
is undoubtedly good, because formaline may under certain 
circumstances seriously attack the skeletal tissues, and in general 
it leaves the fins rather too stiff for easy counting of the rays 
without rupture of their membranes. In practice we transfer after 
a few weeks to a mixture of equal parts of alcohol 95 per cent 
and formaline 5 per cent., but the permanent value of this medium 
has still to stand the test of time. It must, however, be noted 
that there are some fishes of which the natural external form is 
intolerant of alcohol. In the genus Stumias, for instance, the 
body is normally invested by a very definite gelatinous epidermic 
sheath, which is faithfully preserved by formaline; but even pro- 
longed fixation in that medium will not save this essential part of 
the natural structure of the fish from immediate shrinkage and 
opacity on transference to alcohol. Such instances apart, it is 
well in transferring any fish from formaline to alcohol to observe 
the same precautions as are requisite in the proper preservation 
of fresh specimens, viz., successive dehydration in 30 per cent., 
50 per cent, and 75 per cent, alcohol; because, as far as our 
experience goes, the fixation of form by formaline is not always 
absolute against alteration by strong alcohol. 

Records. — In the list of captures by the Helga given under 
each species, it must he understood that when the fishing engine 
is not mentioned the captures were effected by a beam-trawl of 
about 32 feet beam. Other nets mentioned were fished chiefly 
at the depths cited in each case ; but, being open nets, they also 
fished during their descent and ascent. This applies, of course, 
equally to the trawl, at least during its ascent. 
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ii.— F am. SCO RP A ENI DA E . ' 


The Bntish-and- Irish fauna comprises no truly littoral repre- 
sentatives of this family, but three more or less exclusively rleeri 
water species occur regularly within the area. These are 
Sebcistes marmus, Scorpaena eristuluta, and Scor poena 
dactyloptera. A fourth, Scorpaena scrofa, has to our knowledge 
been occasionally landed at British fishing ports from littoral 
waters in the Bay of Biscay, and is probably a not infrequent 
item of the catch of steam trawlers which work the coasts of 
Portugal and Morocco. Tt is known to occur in water of 187 
fathoms depth, and , nay possibly range as far north as tlm 
southern part of the Irish Atlantic slope. Certain other deep- 
water Scorpaenae at present only known from the slopes of the 
African and North American plateaux, are not debarred by any 
known factor of distribution from occurrence within our arel 

asTa-18fin\ eS v l ’n a ?„ d ir , 1 somu uasct! figured, by Lowe 

(1848-1860), Vaillant (1888), Coodc and Bean (1895) Jordan 

and Evermann (1896-98), and Collett (1896), to wbwe works 
e eience should be made if Scorpaenids, not mentioned in these 
notes, should he taken on our coasts. 


tor purposes of identification the species of Sebcistes and 
SC“- erembef01 ' 6 mentioned may bo briefly distinguished 


A. Suborbitals nofc forming a conspicuous sealoless, superficial ridge 
Doisal fin normally with 15 spines. 2 ° 

. Sebastes marinus , 


, seoastes marmus. 

B. Suborbitals forming a moveor less conspicuous soaleless, super- 
ficial udge. Dorsal fin normally with 1 1 or 1 2 spines. 

(i.) Pectoral fins with at least the distal third of their lower 
lays free from the tin-membrane ; suborbital ridges 
spineless, or with a single small spine. No skinny 
filaments or kppets on the head or body. No marked 
depression in the occipital region. 8 

Scorpaena daatyloptera. 


2 See Note added in press, p. 63. 

° f the , apinea of the dors ' 11 
udmdual is taken into account • Unle ? s tlle size «>e 

length with the growtli of the fish d the . spines decreaS12 in relative 
of greater importance in the case of tip' eoIatlon , 0 | this fact becomes 
4 iu g e Slz e (cf. Boulenger 1907) f s P laous - ra y ed fishes which attain 


American authors doe^nor^oo 1 '^ f enel ' a °f Scorpaena adopted by 

^ re is some ground lor' TZSr US r? , b - B i ustifiabl e. but we think 
S - dactyloptera) as a disHrJ , tleatln £ Helwolenus (».«’ in our view 

ffi.-sToS 


»7r®? with the majority bead a *d scales. Our 

s.”,sy i 3 
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(u.) Pectoral fins with all rays connected by membrane 
throughout ; suborbital ridges with several spines or 
groups of spines ; skinny filaments or lappets more or 
less developed oil the head and some of the scales nf 
the body. 


(«.) A well marked transverse depression in the occipital 
region; snborbital ridges moderately developed • 
head and preopercuimn scaleless. Seorpama scrofa. 

{l.) Occipital region without a transverse depression’ 
snborbital ridges strongly developed; sides of head 
and preopercuimn, except upon the bony rukes 
scaled. i Scorpaena cristuhla. 


In general remark of the distribution of these fishes it maybe 
said that Sebastcs marmuti is primarily an Arctic form which 
does not on our side of the Atlantic, range further south than 
the coasts ot Denmark and the north of England. We have no 
reliable record of its occurrence on any of the western coasts of 
the British Isles. Scorpaena dactyloptera is present on the 
Atlantic slope from the Canaries to Norway, and has in the 

ai ! • a loca • sedes in tlie dee P llole off Troup Head in 

Aberdeen, from which place, presumably, young examples have 
been known to wander as far south as the Humber. S, cristvhta 
is known from the Bay of Biscay to the S. W. coast of Ireland, 
and all three species occur also at suitable depths oft' the coast of 
ii 01 T) Am< l n , ca “ scrofa has not so far been traced north of 
the Bay of Biscay as a littoral form, and as a deep-water fish 
has as yet only been recorded oft Madeira and oft Cape Spartel 
in Morocco. 8 . scrofa and S. dactyloptera both occur in the 
Mediterranean. 


. cl,lll ) ar y purposes »S ‘ebonies marinus may be said to be 
about equal to the common sea-bream, Pagellus cerUrodontus, 
being ot good flavour but somewhat dry. Seorpama dactyloptera 
is also distinctly palatable, and under the name of “red bream" 
appears to have acquired a recognised status in the London 
market. Smitt says it is not .so good as S. marinus. S. scrofa 
is chiefly known to us as an ingredient of the Provencal “bouilla- 
baisse, a confection in which the original flavour of the zoological 
constituents is wont to be somewhat overpowered by vegetable 
condiments. S. cristulata is as good as S. dactyloptera, and 
larger, but its appearance is uninviting. 

/Sc&asfes marinus and Scorpaanct sero/a being at present uii- 
lecoi.ded from the Irish Atlantic slope are not, strictly speaking, 
within the purview of these notes, but for the sake of complete- 
ness we include brief descriptions of them. 


Goode ana Bean include S. cristulata in a group said to have a 
quadrate occipital pit and scaleless cheeks, whereas their artist, no 
doubt correctly, delineates the type with scales on its cheeks and no 
occipital depression, as in our specimens. 
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(SE BASTES MARINU8 L.). 

Norway Haddock (Scotland.) 

S. marinus, Smitt (1893), Goode and Beau (1896 ) 
Jordan and Evermann (1896-98). ’ 

S. norvegicus, Day (1880-1884), (partim as to 
recorded occurrences, some of which refer to 
o. dactyloptera . 

S. viviparus, Kroyer (1844-5). 



compressed, back arched, ventral outline 

bodv , ? 6ad a - b0Ut 3 times ' or a litfcle less . depth of 

) 0 U> about 2 j to 3 times m total length withoutcaudal fin. Eye 3 

rid'4s w““ head and about as long as snout. Supra-orbital 
at fheil ' r me - d Wlth tw ? smaI1 s P ines a hove the orbit and two 
centre nf poste ™ r extremity ; width between ridges opposite 
tidtlt / leas * han horizontal diameter of orbit j inner 

S, dactv? ui tU “, n , er keel of supra-orbital ridges in 

Siiace rtbat T "ft ieeble ’ ^ely separate from outer. Inter-orbita- 
clad on h? • 6 i TT een outer supra-orbital ridges) entirely seale- 
rideis In™ ^h^htly concave between inner ridges. Occipital 
maxiilfl vs armed with terminal spines. Mouth large, 

iectimr q,,i 1 ^ eas ^ ^ ev . 0 ^ op centre of eye ; lower jaw pro- 
not rea'chino- ^ f ^ no * Porm i n g a scaleless projectingridge and 
5 shai-n mm - B ^ ar a ? P reo P erei fiar margin. Preoperculum with 
spines mtemflT -f PlneS ’ °P eroulum with two sharp depressed 
P° st6ri °y angle, and a spine on the 
spines abnvo ? at its lower posterior angle. Two well marked 
oiigm of operculum. Scales small and irregular, 
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about 75 in a longitudinal series, about 35 with lateral line tubes. 
D. XV 13-15, its spines strong and sharp, the 4th or 5th the 
longest, and the last longer than the immediately preceding spine, 
soft rays in adults longer than spines. A. Ill 7-9, the second' 
spine stouter but slightly shorter than the third. Pectoral with 
the rays ot‘ its lower half unbrauched. Caudal slightly 
emarginate. ° 

Colour nearly uniform orange or vermilion rad, sometimes with 
ill-defined dusky bars on operculum, back and sides. 

Attains a length of at least 1,000 mm. 

Though no one who had seen both forms, or who would be at 
the trouble of counting the dorsal fin rays, could confuse S. 
marinas with 8. dactyloptera, the two species rather closely 
resemble each other. They may, however, be at once dis- 
tinguished by the characters of (i) the interorbital space, broad, 
and nearly flat in the first-named, narrow and deeply concave 
in the second ; (ii) the sub-orbital ridge, scaled in the first, 
naked in the second; and (iii) by the difference in the lower 
rays of the pectoral fin, which arc conspicuously detached in 
S. dactyloptera. 

An Arctic species of both shores of the Atlantic, apparently 
usually found in water of over 100 fathoms depth in the southern 
part of its range. Nowhere common on the British coast and 
certainly very rare south of tile Moray Firth; confusion with S. 
dactyloptera makes it impossible, to define its exact range, but it 
appears never to have occurred in Irish waters. 

S. mar inus is viviparous ; the young have been figured and 
described by Collett (1880). 

We have included Krdyer’s & vivipavu s in the synonomy 
because the differences which some authors have held to be of 
specific value appear to be indefinite (cf. Smitt, 1893). It may, 
however, be quite entitled to rank as a race characterised by 
darker colouration, smaller size, and, perhaps usually, by a slight 
difference in the radial formulae. In habitat it seems to be more 
littoral (occurring commonly between 20 and 60 fathoms), and in 
horizontal distribution usually more southern than the larger 
typical race. The few strictly British examples that have 
come under the observation of one of us certainly belonged to the 
smaller, darker race, and if the specific distinction of the two be 
upheld it is probable that only S. vivipar as ought to be included 
in the British-and-Irish list. The vernacular name “Norway 
Haddock ” belongs to S. viviparus, which, at least usually, has a 
rather conspicuous black blotch on the operculum ; but so far as 
one ol us can recollect the name was also applied at Grimsby to 
the big orange-red examples of the typical form which became 
common in that market when the Iceland trawling grounds were 
opened up ( ca . 1892). 
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SCORPAENA DA GTYLOPTERA, Delaroc-he (1809). 
PI. I. 


Red Bkeam. 


S. rladyloptera, Gllntlier (1889), Smitt (1893) Holt 
and Galdervvood 1895. ' h 


Sebastes dactylopterm, Giinther (1859-70). 

Sebastes imperialis, Cuvier and Valenciennes (1898 
49), Lowe (1843-1S60). 8 " 


“ d * ma *erenm, Goode 
r Art/oT® ( lfa95 ^ J ordcan and Evcrmann ( 1896 - 98 ) 
iJSIot bcorpaena wiadiirMisis rimnovor,ri ir„i • 


r a 7~ v ” r ? uu evormann (1896-98) 

? uvi61 'MdValen C ien- 
7? S 1r' 1, ¥ 6ftsfes vuderensis, Lowe (1843- 
1860), Gunther (1859-70), Collett (1896)] 


Delaroche), and applied to it the name of N / * a 'W 0 P iera ’ 
was preoccupied in' llfetftS Which 

and description show regarded his species as Metical with °the 
>S. dadylopterci of Delaroclie and Basso. There is •> (mn ,i UOY> - 
8. impenalis of all sizes, collected bv Lowe -if M 1 • heries 

same size from both Madeira +l lfl w »■ ot the 

° f A We can only 

hut in their list late ~ ncl m 7 the taxt aR /Z - *» ctylopterus, 

•7 » ssk: atssa reas =—» 

nor wX d SeT¥' eSS f head not flattened 

ventral tin's) aSut s ler,^, /? h , 61ght of bod y («* ™g™ of 
21 to 2 1 in total length . S ^° f i head 1 (without lower jaw) about 
of orbit from about |^ ri V ¥? 10ut ® aucl fl fin - Horizontal diameter 
width of body (at should ¥ , about S i in ad ults, greatest 

of snout about 1 ’- widtt> 1S >>^ )0Ut 2 m ^“glh of head. Length 
ridges from about 3 iW be * we ® n outer edges of supraorbital 
diameter of orbit whiel¥¥ S to about 2 i m adults in horizontal 
’ which is greater than least height of caudal 
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peduncle. Length of caudal peduncle, measured between base 
of last dorsal ray and central caudal rays, somewhat greater in 
young, somewhat less in adults, than its least height. Length of 
longest ray of dorsal fin about 1-i in young, about; 2§ inlawe 
adults (330 mm.) in greatest height of body. Dorsal profile of 
head descending in a rather even curve from occipital region 
snout somewhat humped in adults, with a spine of moderate 
size on each side. Jaws equal in young, or with the upper 
slightly projecting; lower jaw slightly projecting in adults. 
Small, rather stout, curved teeth in bands on the jaws, vomer 
and palatines. No teeth on the premaxillary symphysis.' 
Anterior end of tongue free. Maxilla extending at least beyond 
vertical of hind edge of lens in young, nearly to vertical of hind 
edge of orbit in adults. Orbit nearly circular in young, consider- 
ably longer than high in adults. Supraorbital ridges doubly keeled, 
with a spine in front, and two or three small spines behind on the 
inner keel, outer keel terminating behind in a small spine, outside 
origin of occipital ridge. Occipital ridges diverging, with a small 
terminal spine, and another, obsolete in adults, a little in front of it 
Interorbital space narrow, concave, especially in young, and scale- 
less. Suborbital ridge with or without a single small spine. 
One or two small spines at insertion of operculum. Operculum 
with 2, preoperculum with 5 flat spines. Upper or first preoper- 
cular spine much shorter than the next or second, which is con- 
siderably longer than the remainder, the fourth and fifth reduced 
to mere serrations in large adults, all the spines rather evenly 
spaced, or with the third rather near the second. Pectoral and 
ventral fins reaching beyond anus, occasionally to anal fin, ia 
young, not, or scarcely, reaching anus in adults. Pectoral fin with. 
18 to 20 rays, the 2 upper slender and spinous, the next 8 to 10 
branched, the lower 7 to 9 soft but unbranched, free of mem- 
brane as to about their distal thirds, slender in young, all except 
the uppermost thickened and fleshy in their middle parts, and 
tapered distally to a rather fine point in adults’. Dorsal fin, 
commencing between verticals from base and tip of second pre- 
opercular spine, with 12 rather strong spines, of which the third 
to fifth are the longest, and 12 branched rays, last spine, con- 
siderably longer than that immediately proceeding it. Membrane 
not produced into lappets. Anal fin commencing about opposite 
second j>avt of dorsal, and at some distance behind anus, with 
three spines and five branched rays, the third spine almost or 
completely clothed in membrane 2 . Caudal fin slightly emarginate, 
Integuments of fins not conspicuously thickened in olcl examples. 
Scales finely ctenoid, in about 8 or 9 longitudinal rows above, and 
about 15 to 18 rows below lateral line in front of anus (exclusive 
of some small scales on dorsum and ventrum), and in about 50 to 

iThe pectoral fins are frequently asymmetrical either as to the total 
number of rays or as to their division into the several categories, e.g-,. 
right, 2, 9, 8, left, 2, 9, 7, right, 2, 10, 8, left, 2, 9, 9. In the 
last case the two uppermost simple soft rays of the right fin are 
slender, the lower eight only being thickened. 

2 The spines of this fin are subject to rather frequent abnormality. 
In a specimen before us the second spine is greatly swollen, amet 
the manner apparently normal in S. cristulata. As to other abnor- 
malities see Jacquet (Bull. M.us. Octanogr. Monaco , No. 79, 1906). 
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63 transverse rows 1 between bead and origin of caudal rays the 
rows usually more or less irregular. Scales present on head 
except on bony ridges mterorbital space, snout,' jaws, and under 
side; also present on bases of soft part of dorsal and of caudal 
in, and on basal part of pectoral fin. No dermal lappets or fila- 
ments on any part of head or body. " 4 

General colouration red, shading through rose-pink to white 
or yellowish white, on ventrum, with bands of intense scarlet 
descending from dorsum ; fins pink, with scarlet mot£ s 
margins of median fins white. Black or dark brown pi St 
masked during life by red, present in young in position C 
variable in adults, and when present usually disposed in o- e neral’ 


Measurements in millimetres and number of Scales and Bin Bays in 

iiVft Tvisll J 


Station (Series S.K.), 


3G0 


Total length, 

Total length without caudal flu, 


of heac ' 1 without lower 
Length of snout, 


Length of orbit, 


W rWges betTS ” een wprnrorWtal 
W fln th °* body at base of P ector al 
Length of pectoral fin. 


Length of ventral fin, ... 
■Snout to.first dorsal spine, 
Snout to anus, „ 

Anus to first anal spine, 
Height of head behind eye, 


105 

84 

3d 

8 

12 

4 

10 

27 

21 


H tral“flS f a, t> ° dyat origiI1 ° f ™>- 
Height of caudal peduncle, 

“Ss'£“«“s 

lateral 

^X& a ’ eSbetw6e " 

Number of dorsal fa-rays, 
Nnmber of anal fa-rays, 

Sfaiber ol pectoral fa- ray3i m 

N ^Shtliae. pectoral 


50 


22 

27 


10 


XII 12 
HI. 5. 

2, 9,8 
2, 9, 8 


h. 

c. 

! * 

fi. 

97 B. 

97 B. 

97 B. 

301 

180 

215 

j 287 

! 110 

139 

190 

235 

330 

57 

77 

91 

| 130 

11 

13 

i 21 

1 29 

21 

27 

30 

! io 

8 

10 

10 

I 

29 

38 

16 

I 65 

44 

51 

59 

80 

33 

40 

j 15 

65 

50 

61 

73 

97 

8S 

121 

15.0 

213 

11 

15 

19 

19 

38 

50 

6i j 

89 

d7 

61 

75 

117 

15 

21 

24 j 

34 

22 

22 

30 • i 

30 

9 

9* 

8 

8* 

(52 

61 j 

C2 j 

62 

16 

16 . 

18 [. 

18 

XII. 12 

XII. 12 I 

XII. 12 j 

XII. 12 

IIL 5 

III. 5 J 

HI. 5 j ; 

HI. 5 

2, 8, 9 

2, 9, s ; 

2, 9, 9 ! 

2/9, 8 

2, 9, 8 j 

2, 9, 8 j 

2, 9, 8 j 

?, 9, 7 


at the dorsum. 

2 Fide Sraitt. 


1 See post, p. 12 , 
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Length In millimetres, of Dorsal Spines and of longest Soft Bey. 


— 

I. 

II. 

III. 

IV. 

y. 

VI. 

VII. 

vm 

IX. 

X. 

XI. 

xn, 

■ 

Ray, 

Specimen c, 

15 

23 

28 

31 ca . 

27 + 

27 

20 

20 

22 

18 

18 

24 

33 

Specimen e, 

17 

37 

43 

44 

13+ 

40 

36 

35 

27 

2G 

24 

SO 

52 


Number of Rays of Pectoral Pins in other specimens from 
■ Station S.R. 97 B. 


Length of 
Specimen with- 
out Caudal Jlu. 

Left Pectoral 

Bight Pectoral 
flu. 

212 mm. 

2, 9, 8 

2, 9, 8 

210 mm. 

2, 9, 7 

2, 9, 8 

210 mm. 

2. 9, 9 

2, 10, 8* 

144 mm. 

2, 8, 9 

. 2, 9, 8 


This specimen has the two uppermost of the lower simple rays of the right fln'slender. 

Our figure is sketched from the largest specimen in our 
possession, measuring 410 mm. in total length, 330 mm. without the 
caudal fin. Its other measurements, and those of some smaller 
specimens, are detailed above, but for rough verification of pro- 
portions we have examined twelve specimens, and suppose that, 
with the necessary allowance for individual variation, the pro- 
portions are stated with sufficient exactitude for the range of size 
to which they are intended to apply. One female, very heavy in 
roe, has the length of head and height of body relatively some- 
what greater than we have stated, hut the body is somewhat 
curved and may have been shrunk by post-mortem changes before 
preservation. The armature of the head is of course more for- 
midable in young examples than in the old specimen figured; but 
it is never very much developed, and the cranial and sub-orbital 
ridges, though always easily seen, are never very stout. An in- 
telligible statement of the scale formula presents great difficulty, 
for it is not possible to say of the species that its scales are either 
regular or the reverse, for both conditions occur in specimens from 
the same haul, especially in the ease of the longitudinal rows. 
Usually in th e count of these in a transverse line a little in front 
of the anus, the enumeration of scales above the lateral line is 
confused by the presence of more or fewer small irregular scales 
(which we omit to count) on the dorsum, but sometimes the large 
scales go right up to the bases of the dorsal fin rays. 1 Below the 
lateral line all specimens have more or fewer irregular scales on 
the actual ventrum, but in their extension onto the sides there is 

1 In our figure, _P1. I., the scares are shown diagrammatically. In a 
correct lateral view the dorsal and ventral scales would be lore- 
shortened. 
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considerable variety. The transverse rows which cross the lateral 
lme between the head (which we take as terminating at the pos- 
terior angle of the operculum) and the origin of the central caudal 
rays may be, to first glance, apparently regular or obviously irre- 
guiar, but when one comes to count them they are found to be 
always more or less confused, so that different observers might 
easily give counts of apparently important difference Our record 
gives the widest range covered by counts made separately by each 
of us, and is probably sufficient to cover the limits of observation 
however the count is made. Oneofus, counting as many as could 
reasonably be included, obtained a range of 58 to 63- the other 
counting as few as could reasonably be included, obtained in other 
specimens a range of 50 to 57 ; one specimen yielded a count of 52 
on one side of the body and 57 on the other. We presume that the 
numerous authors who give “about 50” as the number have 
counted on somewhat conservative lines. 

Certain authors have enumerated the perforated scales of the 
lateral lme, _ which we consider to be impossible of exact count 
without stripping off all the ordinary scales. Smitt gives 26 to 
30, no doubt as the result of autopsy ; we should personally have 
been inclined, from a superficial examination only, to put the 
number somewhat higher. J ^ 

*? m °f th , 0 membrane of the spinous part of the 
is » W? \ S l ' athe J ddf kujtto determine, because the membrane 
^ almost always detached from the hack of the tips of the spines, 
and m that condition looks very much as if it had been, when 

uJ? 1 n lU r behmd the ti P of tha 8 P in0 m the form of a 
3®„1 , A . of our specimens, however, have the membrane 

„® ct between some of the spines, and its outline is simple, as 

*tWW?i gUre ' • Qm r te P° asifcl y the same is true of some other 
S ° f which are credited in literature 

and. ait with the possession of dorsal fin lappets. 

to M™T atl ° n we llave notecl above varies. according 

to Messrs, Farran and Kemp, in the distinctness of the transverse 

h»v» 6 s P eci “ 1 ® Ils .being almost uniform in colour. We 
colonred°o^ e ^ nS whether or no the more vividly 

that thtrrr e . are ding maleS ’ but iS nofc improbabl ® 
of ^ h ™ Jf^i 0 . 110 ^ above that in young- specimens the position 
black oh defi P.ed, after the red pigment has faded, by 

without °“ ato Phores. In a series measuring from 78 to 99 mm. 
The fW to °T da !- these dark hands are fairly constant 
dark nirvr ' ^ ™e shoulders, continuous with practically diffuse 
next w?!™ “ - u PP er P arts and sides ° f the head. The 
ceeded bv of yery crooked wedges, and are suc- 

bv the soft no .f' 8 ^ a JL ed b and from the part of the back occupied 
part of the ^ °/ dorsa i fm- The last band is on the hinder 
definitely m, + U fv P eduntde - The bands are not continued very 
large blotch d ? rsad f™, but in a few specimens there is a 

of the Mnfu , • C P'S'JCdt occupying the membrane of several 

wedo-e-shaned tf^ 1 ^ 68 * be s Pi nous portion above the second 

& 1 and. In older examples before us dark pigment 
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is very indefinite find never in the form of bars, but in some 
very line examples from Troup Head, which one of us had 
the opportunity of examining soon after their reception at 
the British Museum, there was a good deal of dark colour in 
the. region of the bars, but in no sense defining their extent 
ns in the case of young fish. Some authors mention brown 
markings on the hands, which we suppose to he clue to nost- 
mortem effects. 1 

A number of very small examples, about 41 to 44 mm. in 
total length, taken by Mr. W. S. Green in August, 1890, were 
examined by one of us a few weeks after capture and preserva- 
tion in undiluted methylated spirits. They then had the bars 
veiy conspicuously defined in dark brown pigment, with the 
dorsal tin blotch extremely well marked in the same colour (Holt 
and Calderwood, 1895, p. 411). JSfo note of colour was made at 
the time of capture, but Mr. Green, shortly after the event, had 
no recollection of their having been red. The specimen’s are 
extant, and do not differ much in general proportions from the 
larger forms which we have used for description. The leno-th of 
the head, without the lower jaw, is about 2jj to 2j, the height of 
the body about 3, in the total length without caudal fin, and the 
length of the orbit about 3 in that of the head. The interorbital 
space is relatively wide, about 1 i in the length of the orbit, and 
i ather distinctly flatter than, in half grown and young adult speci- 
mens. The longest dorsal spine is longer than the orbit, and the 
cephalic spines, especially the second of the preopercular series, are 
rather formidably developed. All the rays of the pectoral fin are 
simple, and, so far as can be determined, the lower rays are natu- 
rally united by membrane except at the extreme tips. This was 
also the casein a specimen obtained by one of us from the Humber 
itiver m 1893, though the total length was 121 inm. ; hut in all our 
Irish material, ranging in total length from about 105 mm. up- 
wards, the lower pectoral rays arc certainly separate to a distance 
which does not seem to vary much in relation to size of in- 
dividuals. 

In a perfect specimen measuring 03 mm. in total length, 
evidently killed in formaline, the branching of the middle 
pectoral rays is already accomplished, while the lower rays have 
the extremities free for about a third of their total length. The 
pectoral fins are expanded and probably serve to illustrate the 
extent to which the lower simple rays can be brought into 
action as ventral tactil e organs. The general direction of the fin 
is at about 45 to the horizontal axis of the body, but the lower 
simple rays are depressed so that the tips of all of them are well 
below the ventrum. They are, moreover, somewhat incurved, 
which limy or may not bo their natural condition when the fin 
is expanded. Sundry specimens, preserved after death, show 
that the fin can be brought forward along the head, in which 
position the lower rays, if depressible under such circumstances, 
would seem to have some value as ground-searchers, if one 
assumes them to exercise a sensory function, as is the case in the 
corresponding rays of the gurnard. 
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The specimen referred to, 08 mm. in total length, measures 51 
mm. without the caudal fin, the head 21 mm. orbit 8 mm 
interorbital a little over 3 mm., height of body’lG mm least 
height of caudal peduncle a little under 5 mm., longest dorsal 
mine a little over 6 mm The upper jaw projects a little.*- The 
dorsal bn blotch and the transverse bands are well defined in 
black pigment, but there is in addition a ratlier diffuse dark im- 
mentation along the middle region of the sides, except on the 
caudal peduncle. 1 his is the smallest specimen of adult form 
taken by the Hclya, and, as to its colouration in life Messrs 
hemp and Farran consider it must have been red ’because" 
knowing the species quite well at all its stages, they have no re- 
collection of ever seeing a specimen that was not red. 

Among the larvae in the Helga collections we have found a few 
that appear to us to be of this species, but they are all more or 
less mangled, and not worthy to be used as evidence of distri- 
bution. 

Scorpaenu davtyluyUm lias been taken by the Hdgw durum- 
the years 1001-1906 at the stations listed below. The measure- 
ments of specimens are transcribed from the fishing log and were 
made only to the nearest centimetre. The first capture recorded 
is rom a long-lme station. At all the subsequent stations the 
captures were made either in the beam-trawl or in fine-meshed 
nets attached thereto. J 

Helyct, LXXVII. 29-6-01. Porcupine Bank, 53° 24' 30" N., 13° 
30 W., ca. 91 fathoms. 

One, 16 cm., in mouth of a larger fish. 

Hdga, CXXL-24-8-'01 -04 mi. N.W. > W. of (Jleggan Head, 
Co. Galway, 199 fathoms. b 

Four, 19 to 20 cm. 

S.R. 97 B.—: 3-5-’04, off Fastnet Lt., Co. Cork, 50° 31' N., 10° 55 
181 fathoms, fine sand. 

J - en ’ 17 to 2<J cm., one female with ripe ovaries. 

’’ ' 1U9 '7/'w' ^’ n 0 ? ^ e!Ua ght Lt., Co. Kerry, 51° 50' N.. 11° 

-t> w., 129 fathoms, fine sand. Temperature 10-8° C. 
One, 18 cm. 

S.R. 171.— 5-ll-’04, off Tearaght Lt„ 52° T N.,ll° 58' W., 337 
fathoms, fine muddy sand. 

Fifty-two, 15 to 29 cm. 

S.R, 188.— 3-2-’05, off Tearaght Lt., 51° 53' N., 11 ° 59' W., 320 

laioi n , ' mud Temperature at 300 fathoms, 

1C) 125 G, salinity 35-50 °/ . 

Nineteen, 14 to 30 cm. r " 

S.R. 211 .— 5 0 _>o5, off Fastnet Lt., 50° 20' N„ 10° 20' W., 81 
rattans, fine sand. Temperature at 70 fathoms, 1038° C. 
salinity 35-30 °/ . 

Three, 15 to 18 cm. 

but thisis' obviouslVda^rn i psci , meJls lower i» w projects slightly, 
premaxillae in strong akoho? m Cage ° £ the rece P tlve apparatus of the 
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S.R. 212. — 6 - 5 - 05 , off Tearaght Lt., 51° 54' N., 11° 57' \y., 411 
fathoms, muddy sand. Temperature at 350 fathoms 
9-82° C., salinity 35-28 °/ O0 . 

Seven, 16 to 29 cm. 

S.F, 215. — 9-5-’05, off Tearaght Lt., 52° 01' N„ 11° 21' W in? 
fathoms, fine sand. ’’ 

Eighteen, 6 to 1 9 cm. 

S.R 216. — 9-5-05, 52° 21' N., 11° 54' W, 104 fathoms, fine sand. 
One, 17 cm. 

S.R. 21 /. 9-5- 05, 52° 44' N., 12° 30' W., 208 fathoms, fine sand. 
Temperature at 200 fathoms, 10'0° O. 

Two, 16 and 35 cm. 

S.R 220.— -ll-5-’05, off Cleggan, 53° 39' N., 12° 24' W., 185 
fathoms, fine sand and shells. 

Eight, 16 to 33 cm. 

S.R 222. 12-5-’05, 53° 01' N., 14° 34' W., 293 fathoms, fine 
sand. Temperature at 100 fathoms, 9’9° C. 

Forty -seven, 60 to 28 cm. 

S.R. 22/. 13/14-5-05, 53° 20' N., 13° 00' W., 164 fathoms, fine 
sand. Temperature at 120 fathoms, 9 ’5° O. 

One, 29 cm. 

S.R 321.— 1-5-’06, 50° 56' N., 11° 17' W. to 51° 0' 30" N., 11° 17' 
W., 480 to 208 fathoms, fine sand. 

Seven, 18 to 27 cm. 

S.R 329— 9-5-’06, 51° 22' 30" N., 1.1° 31' W. to 51° 20' 30" N. 
11 38 W., 215 to 415 fathoms. Temperature at 400 
fathoms 9-55° C., salinity 35-33 °/ 

Forty-one, 17 to 41 cm. 

S.R 330. — -9-5-06, 51° 18' 30" N., 11° 39' W. to 51° 14' N, 11° 
35' W., 374 to 415 fathoms, fine sand. 

Ten, 19 to 28 cm. 

S.R 338— 13-5-’06— 51° 31' N., 11° 38' W. to 51° 26' N., IT’ 
40 30" W., 291 to 330 fathoms, mud. 

Twenty-four, 21 to 34 cm. 

S.R. 351— 5-8-’06, 50°1S'N., 11° 5' W. to 50° 21' N.. 11° 7'W„ 
230 to 250 fathoms, fine sand. Temperature 10'TC. 
Eighteen, 16 to 28 cm. 

S.R. 353— 6-8-’06, 50°37' N., 11° 32' W. to 50° 40' N.,ll° 32'W„ 
250-542 fathoms, muddy sand. Temperature at 500 
fathoms 8-58°C. 

Ten, 2 to 35 cm. 

S.R. 360— 8-8-’06, 50° 4' 30" N., 11° 25' W. to 52° 4' N., 11° 
30 W., 108 to 120 fathoms, fine sand. 

Twenty, 9 to 12 cm. 

S.R. 361— S-8-’06, 51° 50' 11° 40' W. to 51° 49' N., 11 ° 45' 

W., 177 to 213 fathoms, fine sand. 

Eighteen, 16 to 40 cm. 
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S.E. 362. — 9-S-’06, 31° 34' 30" N„ 11° 26' W. to 51° 35' w 
145 *0 160 fathoms, fine sand. Temperature 
at loO fathoms 10’05 C. 


Eight, 11 to 21 cm. 


S.R. 365.— lO/ll-S-’Oe, 51° 26' N., 11" 29' W to 51" 95' w 
11° 36 ' 38 -5 *0 440 fathoms. Temperature at 380 

fathoms, 9 '44 C. 

Two, 24 and 27 cm. 

S.R. 867.— ll-8-’Ofl, 51° 38’ N„ 11° 34' W. to 51" 38' N 11" 
41' W., 287 to 332 fathoms, muddy sand. 

Three, 24 to 27 cm. 

S.R. 379.— 1-11-06, 50° 14' N., 10° 50' W. to 50° 14' K 
10" o7' W., 126 to 139 fathoms, fine sand and shells’ 
33-60 °/ atlUe at 1S5 fafchoms ’ 10 ' 66 ° salinity 
Twenty-five, 7 to 28 cm. 

S.R. 380 — l-ll-’06, 50° 29' N„ 11° O' W. to 50° 32' N. 11" 0' \v 
142 to 214 fathoms, fine sand. 

Eleven, 12 to 20 cm. 

S.R. 384.-6-ll-’06 51° 54'30"N, 11° 37' W„ 162 to 218 fathoms 

hne sand. lemperature at 200 fathoms 10-2°c’ 
salinity 35-41 °j ’ 

Sixteen, 13 to°27 cm. 


While the list sets forth the positive results of trawling in so 
far as concerns this species, the negative results require brief 
f If o® yea ou F 01 t0 1906 > inclusive, the Hclga made 
fit f F®, 20 ° r 30 iuut beam « off the west and south 
vast coasts at depths exceeding 50 fathoms. A. detailed analysis 
f these hauls m regard to locality and season may properly^ be 
2 opportunity of dealing with tlL whole 

tin W 1 1 pr6Se F P ur P° ses i* nuiy suffice to say that the 

wmtei hauls are relatively few, viz., 2 in November, 1904, 

1905 J 1 in r F T 905 ’ 1 !nj ebnwryi :l904 > 1 in February, 
are move t Feblu ary, 1906. Summer and autumn hauls 

iHL qnT u 9- TJ ^ 2 iuMay> 19(,4 > 11 inMa y> 1905 » 

May > 1906 > 2 311 August, 1901, 1 in August, 1903, 2 in 


13 


The distribution of the hauls 


August, 1904, 11 in August, °ie0C. 
m zones of depth is as follows : 

oOtoiOOfa^oms.-lin February, 1904, 2 in January, 1905, 1 

1°0 to 209 in August, 1901, 1 in August, 1903, 2 in 

m m 1J 1 n’n? 111 Au S ust > 1904 ’ lin November, 1904, 5 
100 + to 2 in Au S ust - 1906 > 1 in November, 1906. 

9 00 to 300 f a 'ti f ' lth0mS n~ 1 ln An S l,st > 19 °6> 1 in November, 1906. 

200 1 to son +fT’~ 2 in Mtt y> 1905 - 

300 to 40 S n h ° mS ; _1 ln Ma T> f"6, 2 in August, 1906. 

fathoms.— 1 m August, 1901, 1 in November, 1904, 1 

300 + to 4nnFK U x. ary< 19 ° 5 ’ 1 in Ma y- 1906 - 

fOOto SOO fatb h0m n“"F ,n Ma y- 19()6 ’ 1 in August, 1906 
to 500 fathoms. — 2 m May, 1905, 1 in AugusCl90C. 
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400 + to 600 + fathoms. — 1 in May, 1906. 

500 to 600 fathoms.— 1 in May, 1906, 1 in February 1906 2 in 
May, 1906. J ’ 

600 to 700 fathoms.— 1 in May, 1906, 1 in August 1906 
600 + to 700 fathoms.— 2 in May, 1906, 1 in August, 1906. 

200 + to 400 + fathoms. — 2 in May, 1900. 

200 + to 600 + fathoms. — 1 in August, 1906. 

400 + to 600 + fathoms. — 1 in August, 1906. 

500 + to 800 + fathoms.— 1 in May, 1906. 

600 + to 800 + fathoms. — 1 in May, 1906. 


The list of captures contains only one record of S. dactyloptem 
between 50 and 100 fathoms, viz, 81 fathoms in May, 1905 but 
the total number of hauls at this zone of depth is four, of which 
three were made in winter months. The available data hardly 
suffice for suggestion of seasonal influence on vertical distribution, 
° r ' indeed, be held to signify a winter shoreward migration 

(uf. Clarke, 1893, Holt, 1893). It appears that adults may occur 
on the Irish coast at not more than 81 fathoms. The young 
(p. 141, were taken there in number at 80 fathoms in August, 
1891 (Holt and Calderwood, 1895). Two somewhat older ex- 
amples occurred in February and April, 1893, on the coast of 
Yorkshire, the first washed ashore on the Coatham Sands, the 
second taken in the Humber estuary at less than 6 fathoms’ but 
it would be unsafe to cite them as evidence of normal distribution. 
Indeed, according to the recollection of one of us (unsupported 
7 an .T extant note), the early part of the year in question was 
characterised by disturbances which littered the shore of Holder- 
ness with lobsters (locally reputed to have come from Norway ! ) 
and strewed the Humber margin with young haddock, which 
have ordinarily no place in that estuary. Vaillant, however, 
records nine specimens presumably adult, from only 49 fathoms 
(Cape Verde Islands), and one from 54 fathoms (Spain), so that it 
would seem not improbable that the species may normally range 
on our Atlantic coast considerably above the 100-fathom line, 
borne specimens in the Dublin Museum, captured on the S.W. 
corust as early as 1843, must have come from no considerable depth. 

The lower limit of distribution cannot be taken with certainty 
from the Helga captures beyond 411 fathoms, and the deepest 
sounding of any station at which specimens occurred is 440 
fathoms, 1 vaillant, however, gives an absolute record (Canary 
Islands) of 567 fathoms, and there is nothing to show that any 
pait ot the haul traversed shallower ground. Only one specimen 
was then taken, and the nearest station, in point of depth, in the 
dmvaiUeur and Talisman list, is 428 fathoms (Soudan). 

On the southern part of the coast of N orway S. dactyloptem 
appears to be taken regularly, but not in groat number, between 


iTiiis is modified by tile list of captures in 1907, which can only be 
eait with here in the form of a note. In September, one occurred be- 
tween 47° and 491 fath., two between 447 and 515 fath., thirty- 
, «i Wee ’ 1 J 3 K. a ? d , 400 fath - In May, thirty-four were taken be- 
tween 221 and 341 fath., four between 343 and 346 fath., and four 
between 350 and 389 fath. 
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100 and 300 fathoms, and, having boon recorded from Danish 
waters, must at least occasionally move southwards into incon- 
siderable depths. It occurs, apparently regularly, in the 100- 
fathom hole off Troup Head in Aberdeenshire (whence presumably 
wandered the young examples noted from the Yorkshire coast). 
No record of it exists from the Faro Channel, nor from the deep 
water west of Scotland, which, however, is practically unexplored.’ 
On the eastern side of the Atlantic its range may be taken to 
extend from lat. 70" N. off Norway, at least as far south as 
Cape Verde, chiefly at depths between 1 00 and 400 fathoms, but 
as to the influence which temperature and salinity may exercise 
on its distribution within this zone, available evidence seems to 
be insufficient. In the Helgu, captures the temperature, when 
observed, ranged between about 9° and about 11° C„ and the 
observed salinity was usually oceanie, but at S.R. 379 distinctly 
littoral. Since the species occurs regularly in the North Sea an 
oceanic salinity cannot be essential to its well-being. 

In the Mediterranean it extends as far east as Constantinople, 
but statements as to its vertical range in that sea lack precision. 
Since, however, it appears at least not rarely in fish markets, it 
must to some extent he an inhabitant of moderate depths, 
though in general affecting those beyond the ordinary range of 
local fishing operations (cf. Collett, 1896). 

On the western side of the Atlantic it seems to be not rare 
between Lat. 30° and 40° N, at depths of about 71 to 312 fathoms 
(cf. Goode and Bean, 1896, H. dactylopterus ana II. maderensis ). 

S. dactyloptera, seems to live at the bottom, for we can find no 
evidence of its capture elsewhere after the larval stages. The 
thickened, detached, presumably tactile lower rays of the pectoral 
hn certainly suggest a bottom-groping habit, but it is to be 
remarked that while their extremities become detached at an 
early stage, the rays are not thickened until comparatively late 
If * • t ’*' n gurnards which search the ground with their 
detached rays 2 in a manner familiar to everyone who has seen the 
nsh m an aquarium, these rays are specialised at or before the 
conclusion of the larval stage (cf. M'lntosh and Masterman. 1897). 
omee, however, inSuorpaena oriskdata, in which only the extreme 
tips or the lower rays are free, these rays, as also those of the 
ventral fiiis and the spines of the anal fin, become clothed in adults 
with thick fleshy integuments, it may be that the thickening has 
nothing to do with an increase in the sensory mechanism. 

It is quite probable that the Helga’s small slow-moving beam 
la ."wi ® lves 110 a (iequate account of the sizes of specimens pro- 
curable on the Irish coast by a commercial otter-trawl, and since 
, l6 .i i -i • ^ n ” 8eems to have established itself in the London 
arket it is likely that the fish landed there run generally larger 
an those which we have listed. The largest of these is about 
niches, and the great majority are of less than 12 inches, no 

™ ? ress - — We have lately received from Dr. R. Norris 
a s I >eolmei1 taken by the Silver Belle in the Faro Channel 
2 Fo temperature 8-7°C. 

Gnrnards 6 ^ 11 ^ 1 ! 0 !^^^^^^ 01 ^ apparatu8 in tlie P ectoral rays of 
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great size in the British culinary standard ot fishes, to which the 
alleged Irish comparison of the relative values of the goose and 
the snipe may bo not inaptly compared. Smitt, evidently from 
autopsy, puts the maximum size of Scandinavian specimens at 
about 17 $ inches. Holt and Calderwood, on an authority which 
we cannot now trace, mention a size of 24 inches ( ca . 573 mm ) 


SGORPAENA CRISTULATA, Goode and Bean. 

PI. II. 

S. cristulata, Goode and Bean (1895), Jordan and Evermann 
(1896-98). 

& echinata, Koehler (1S96). 

cristulata and S. echinata were described independently 
from specimens of the same size (150 mm. "without the caudal 
fin) taken respectively off the coast of Georgia, U.S. A., at 440 
fath,, and in the Bay of Biscay at 722 fath. 

Koehler, in a note inserted while his account of the fishes taken 
by the Gaudan was in the press, gave it as his opinion that 
S. echinata was certainly identical with S. cristulata, and the 
same view has been adopted by Jordan and Evermann. 

. Several Scorpaenae recently taken by Messrs.Farran and Kemp 
in deep water off the south-west of Ireland (the smallest of which 
is longer by about one-third than the two specimens above 
alluded to), appear to us to bo clearly referable to the same species 
as Koehler s specimen, and we see no good reason for refusing to 
regard his specimen and the typo of S. cristulata as specifically 
identical, the only difference (other than those referable to 
growth) lying in the number, or supposed number, of the scales, 
to which, in view of the difficulty we have ourselves experienced 
in counting the irregularly arranged scales of young Scorpaenae, 
we are not disposed to attach any importance. 1 

With our material and the published descriptions of Goode 
and Bean and Koehler, the series of specimens described 
is fairly complete, and tlio diagnosis which we subjoin 
will probably ensure the recognition of specimens of any 
size. In speaking of “ young ” we refer to examples of 


Koehlers drawing seems to represent a more massive fish than that 
shown by the American authors, with the cephalic armature more fully 
aeveioped, and his specimen may have advanced further towards the 
adult form and appearance than the type of S. cristulata, although of 
no greater length. ’ 

Koehler remarks on the irregularity of the squamation of his sped- 
men, without giving the actual number of scales ; his figure shows 
about “5 m a longitudinal series from the operculum to the caudal 
origin ; G oode and Bean attribute about 60 in the same distance to 
tieu- specimen, while their artist has shown a few more than that 
number, a fact which appears to point to some room for doubt as to 
number really present. In the Irish specimens the scales increase 
somewhat in size posteriorly, Goode and Bean’s figure shows them the 
voSL S1Ze am( l Koehler represents the scales of the caudal 

legion as smaller than those opposite the spinous dorsal. 

Amorf° me * 6r - pa r tic!:Ll - ars of minor importance the description of the 
American type is at variance with the figure. 
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150 nun., as described by the American and French authors • 
by “ adults we mean specimens of 800 to 504 ' ’ 


- j — 7-- we ojjciiuuous ui miu to 604 mm 

measured in all cases without the caudal fin. A specimen of 215 
mm. may be described as “half-grown”; but this stage seldom 
requires separate mention in diagnosis, as it is naturally inter- 
between the vounff and adult eonditinW 


J. X “Ja O.U J.O 

mediate between the young and adult conditions . 

Length of head about 2| in young, about 2i to 2ii in adults 
greatest height of body about 8 to 3J in total’ length without 
caudal fin. Length of snout in young somewhat greater than in 
adults about equal to length of orbit. Length of "orbit in youno- 
about 3J, in adults about 4£, height of caudal peduncle in younS 
about 5, in adults about 3 ; | to 3f in length of head. Width 
between mterorbital ridges in young about 24 to 2-i in adults 
about 2 in length of orbit. 

Lower jaw slightly projecting, mandibular symphysis with a 
iv ell-maiked ventral process in adults. Maxilla reaching to or 
nearly to, vertical from hind margin of orbit in adults, relatively 
shorter m young. Snout with a more or loss prominent bump 
between the olfactory organs. Interorbital space slightly con- 
cave, with a pair of feeble earinae internal to the supraorbital 
uff 8 ' . ^ ail d s 011 the jaws, vomer and palatines, 

yiiliionn m the young; of moderate size, stout and recurved 
interspersed at the front ends of the jaws with villiform in adults! 
JNo teeth on the premaxillary symphysis. 

Form massive anteriorly; greatest height and width (about 5 of 
height m adults) at level of anterior spine of dorsal fin. Snout 
bluntly rounded in dorsal view. Belly somewhat flattened from 
isthmus to opposite extremities of ventral fins, trunk some- 
what compressed post-anally. 

Head heavily armed with spines* mostly set in longitudinal 
series on scaleless ridges. A small inwardly directed spine on 
either side of snout. Supraorbital ridges with a single, some- 

•™ es Ti d ’ ®P m ® a * tl ? e . front end (pre-orbital), followed at an 
teival by three, of which the first is the smallest, and the third, 
about opposite hmd margin of orbit, usually the largest. Supra- 
i i a ridges continued on the occiput by slightly diverging 
ridges armed posteriorly with two keel-like spines, of which the 
°^ so ^® i n adults. Three or more spines in a row 
+;m,n - • . e y e )f drming in adults processes of a more or less con- 
, • £ 6 ’-/ spine small, second large, keel-like, somewhat 
on ni m ,^ u ^ s >. fth’d and fourth at the upper insertion of 
* llm ’ , le third sometimes bifid, tlie fourth of uncertain 
in adults as a low rid g e Two thin flat 

nnhfKi 011 7 i 0 p ereu ul . n ’ °ften obsolete in adults. A strong sub- 
bony ridge extending from above insertion of 
- , 0 u PP er posterior angle of preoperculum, set with spines 

are arranged in adults in four groups 2 : first group of 1 to 


in ten IC add?+ 1 ;n^ la i nUSCr ^t wen t to the printers the Helga has brought 
mm ranging in total length from 245 to 520 

characters and .“ft® 113 ! does n °t materially affect the diagnosis of 
and to comnle+A . neces3ar y to make note of a colour variety 

2 Ca half ^ he ll8t - of “Pturas. J 

tically contin5m,T U 0 J!?i?F en , the second and third groups are prae- 
y continuous and then- spines are not deflected. 
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3 small spines at anterior end of ridge ; second of 2 or 3 rathw 
large keel-like, somewhat deflected, below middle or hinder half 
of eye ; third of 3 or 4 similar to last ; fourth of 1 large back 
wardly directed spine, with a subsidiary spine on its anterior 
shoulder at symphysis of suborbitals with upper anrie of 
preoperculum. Hind edge of preoperculum armed in addition 
with four serrations, the uppermost small, persistently acute and 
(m adults) near the spine of the angle ; the remainder wider and 
more or less completely masked with skin in adults. . 

Scales relatively rather small, thin, non-deciduous finely 
ctenoid at the margin in young, sometimes practically smooth in 
large adults, wanting in adults on maxilla, and never present on 
bony ridges of head, praemaxillary and mandibular parts of 
jaws and underside of head ; imperfectly developed on inter- 
orbital region ; small and not imbricating on ventral rerion in 
front of ventral fins ; present on basal parts of dorsal andcaudal 
hns ; 7 to 9 longitudinal rows above, 15 to 17 rows below lateral 
line opposite anus ; 48 to 53 (60) transverse rows between 
posterior angle of operculum and origin of central caudal rays. 

Dermal processes in the form of short slender filaments, of 
which one appears to be normally present behind each of the 
cephalic spines and at each of the pores of the lateral line, 
Shorter and more slender filaments arise singly or in pairs from 
more or fewer of the perfectly developed scales of the head and 
body. A ring of filaments round the eye, those of the dorsal 
part the stronger and more numerous. 2 

Pectoral fins extending in young considerably beyond level of 
anus, relatively shorter in adults ; their upper rays (except the 
first) blanched; their lower rays unbranched, protruding slightly 
from the fin-membrane, and 'covered with a very thick integument 

Ventral fins much shorter than pectorals, and clothed in thick 
skin m adults. 

Dorsal fin commencing in front of posterior angle of operculum, 
with 11 or 12 spines and 9 or 10 soft rays (XT-XII 9-10); first 
spine shorter than those which follow it ; fourth and fifth spines 
longest, and last spine much longer than those immediately in 
front of it. 3 Anterior soft rays longer than spines in adult, equal 


i-Fide Goode and Bean. 

- 1 We are inclined to think ^ that the development of dermal filaments 
varies a good deal in individuals, since some of our specimens have 
laments on the majority of the perfect scales, while others have only 
a lew, as in the case of the specimen figured. None of them show any 
signs of serious abrasion in the net. 

j y° un g the first spine is very close to second, third nearer to 
second than to fourth. In large adults tho interspaces are nearly equal, 
that helivreen first and second shorter than that between second and 
third only by a distance equal to the width of base of second, those 
between second and third and third and fourth sub-equal. In life the 
nn membrane may possibly be produced behind the tips of the spines 
“Lf™? 11 la kPf®. but is more probably simple in outline. Our 
artist has omitted to note the slight difference in the lengths of the 
interspaces between the first and second and second and third dorsal 
spines. 
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to, or shorter than spines in young ; base of whole fin scaly in 
young, 1 spinous portion practically naked in adults. Soft part 
obscured basally in adults by thick scale-clad integument extend- 
ing forward in large examples to base of the penultimate spine. 

Anal fin with three spines and five soft rays, second spine 
longer than third and much longer than first. In adults spines 
clothed with thick skin, except tips of first and second, skin of 
second remarkably voluminous. 

_ Caudal fin, when expanded, slightly rounded in youno-, prac- 
tically truncate in adults, and slightly emarginate when normally 
compressed. y 

General colouration of adults bright red, paler on ventral parts 
Blackish or brownish blotches usually present on gill-cover. In- 
distinct dark mottling, s, not forming regular transverse bars 
present on body. Pectoral, ventral, and anal fins with more or 
less black pigment on membrane between rays. All impaired 
fins with a rather broad dead-white margin. Spinous part of 
dorsal fin with black blotches on membrane behind second and 
few succeeding spines, membrane of posterior rays more or less 
completely black except at margin. Soft part of dorsal fin 
between basal scales and white margin, with black pigment in 
varying extent — may be almost completely black or only with 
black streaks between rays. More or less black pigment between 
rays of caudal fin. Half grown (and probably also young) ex- 
amples with oblique dark bars on the sides. 2 

Reaches a length of at least 520 mm. 


iPide Koehler nec Goode and Bean. 

held 0f 2 } 5 (without caudal) the front part of the 

e * Cep ^ ve ntrally, with brown. The gill-cover behind 
fL/theTas^Tm 18 uniformly blackish brown. The dorsum 

broadriLnf wil *5^ dorsal sprire to the occipital region bears a 
tween the fifth wi' dorsal f n Ilas » large dark brown patch be- 

StoSrlru ? ys , rom which an oblique band is con- 
of the soft do,3 t 6 Slde ,f ^ el ? w tlle lateml line - T1 “ membrane 
sLmd oHione hfid ay T S - ? bla< f lsl1 and the upper part of a 

distinct fmd des “nd W V 0h r ?, aolles the P ectoral fin. A third but less 
which is in addition rg p61 ', Sllrface of the ° a ndal peduncle, 

a distinct broad M i- a , th l r dlffusel y mottled. The pectoral has 
rays, and some • ba ” d r 011 the memb rane of its branched 

caudal fins. * 0CCU1 ‘ S on the ventral; anal and 

dark spot bel^f a h‘ ead y. meil tioned the dorsal fin has a large 

markings remain auite tb f i rd and fourth s P illes - All thefe 

and formaline. A^SMcimen of UPS * ye S ? Preservation in alcohol 
is much darker than P anf T+i, f . °h ta ™cd in September, 1907, 

in continuous throughout w ¥ a0: ““-'king of the dorsal fin 
last few spines On the “t to the baS6 of th « 

spine to well below the Kteef r fr ° m tbe base of tlle 6th dorsal 
black. Two completely hWk 1 +V 6 every 80316 is outlined in dense 
of the . “y black patches occur, one heW th A COnATl r\ ImH 


> completely hi. \ u ev61y 80316 1S outlined in dense 

-^-..ous pMtof thfdorfof °!h S °fu Ur, ,°? e bel0W ihe second half 

patches do not quite reach thf k+ the , 0 r ler M T * he soft rays. These 
ance of oblique bars noted Jl ,, lme > a:nd have not the appear- 
well marked black patches f Tlle oauda l and anal have 

usually dark. patches ’ but the head and shoulders 


are not un- 
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Measurements, in millimetres, ami number of Scales and ' Fin-rays 
of Seven Specimens. ' 


a. Type of 8. cristulata. 

b. Type of S. echinata. 


Total length, ... 


Total length -without caudal 
lln. 

Length of head without lower 
jaw. 

Length of snout, 


Length of orbit. 


Width between supra- orbital 
ridges. 

Length of pectoral fin, 


Length of ventral lln, 

Snout to first dorsal spine, 

Snout to first anal spine. 

Anus to first anal spine, 

Height of body at first, dorsal 
spine. 

Height of caudal peduncle, ... 


Length of caudal peduncle from 
baso of dorsal lln to anterior 
caudal ray. 

Number of scales above lateral 
line opposite anus. 

Number of soales below lateral 
line opposite anus. 

Number of scales between head 
and caudal fin. 

Number of dorsal lln-rayB, 


Number of anal fin-rays, 


\x. c, S.R. 353 ; 

cl } 0 5 y. 

, S.R. 

400;/. S.R. 334 

ll. 

1 ,K 

1 c ‘ 

I A 


/. 

ff' 

175* 

1 172 

255 

358 

419 

497 

1 

501 

145* (160)t 

150 

215 

300 

352 

415 

425 

GO* (08)f 

GG 

Si) 

127 

1G0 

178 

175 

15* (14)f 

1G 

19 

30 

33 

41 

38 

20 

20 

23 

30 

37 

43 

38 

S 

I 7 

10 

14 

IS 

1 24 i 

24 

34* 

| 34 

dG 

72 

86 

: 97 j 

105 

28° 

j 29 

30 

48 

58 

GO \ 

68 

55* 

! G1 

74 

10G 

138 ! 

159 j 

161 

98* 

101 

149 

210 

260 

29G 

296 

— 

I 15 

17 

25 

2G 

31 ; 

30 

50 

16 

G8 

91 ; 

120 

138 i 

137 

14 

13 

23 

35 J 

45 

48 : 

51 

20* 


29 

11 | 

53 

G3 

65 

8 

7 


a 

8 

8 or 9 

9 

15 

- 

10 

17 1 

10 

17 ' 

17 

(GO emit 1 

“ 

53 | 

52 m. 

48 i 

51 

53 

XII 9 | 

XII 9 

XII 9 j. 

XII 10 

xn9 j 

XI 10 : 

XI 9 

III 5 

III 5 ! 

ins 

III 5 

III 5 ! 

HI 5 ’ Ilia j 


Length in millimetres of Spines and Rays of Dorsal Fin. 


Spinous Part. 

«■ 1 , it. 

j 

, | * 

1st Spine, 

8 

11*5 

n 



28 

2nd „ 

15* 

20-5 

2G 

29 

« 

3rd 

20* (22)f 

295 

3G 

40 

41 

1th „ 

22 

30 

40 

43 

43 

5th „ 

22 

29 

40 

J1 

42 | 

6th „ 

21 

28 

3G 

44 

40 

7th 

20 

27 

30 

42 

3S 

8th 

17 

25 

35 

39 

32 

9th „ 

14 

21 

31 

34 

25 

10th „ 

11 

IS 

28 

27 

22 

Hth „ 

10* (ll)t 

17 

24 

24 

— 

Posterior Spine, ... 

10* (19)t 

28 

36 

26 

38 

Longest ray, 

21* (26)f 

32 

49 

55 

63 


.ucacuiciucuts suown in ngure. 

t These measurements given in t lie text differ from those shown in figure. 
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S. oristidata appears to be absolutely confined to deep water 
and among deep water teleosteans which have come under our 
observation, is remarkable for the solidity of its tissues, both bone 
and muscle being apparently as strongly developed as in the 
familiar littoral species of the. Mediterranean. From S daclv- 
loptera, the common species of our 100 fathom line, it is easily- 
distinguished by the strong sub-orbital ridges and by the lower 
pectoral rays, which are not produced as apparently tactile organs 
beyond the fin membrane. In cephalic armature it rather closely 
resembles some of its congeners relegated by American authors 
to their genus Pontinus, but can be distinguished from them by 
the branched nature of some of the pectoral rays, all of which are 
simple in Pontinus J 


S. cAstulata has been trawled off the Irish coast at the 
following stations : — 

S.R. 827. — 8-5-’06. 51° 43' 30" N., 12° IS' W. to 51° 38' N. 
12 18 W„ 550 to 800 fath., ooze. Temperature at 530 
fath. 8-95° C., salinity at 500 fatli., 3516 7 
One, 445 mm. 


S.R. 334.— 10-5-’06. 51° 35' 30" N., 1 2° 26' W., 500 to 520 fath. 
(Temperature at 51° 37' N., 12° 9' W., 500 fath, 
919° C., salinity 3510 °/ ). 

i r\ t-r ' 00 / 

One, 497 mm. 


S.R. 353.-6-8-’06. 50- 37' to 50° 40' N„ 11° 32' W„ 250 to 542 
iath., muddy sand. Temperature at 500 fath. S’85° C. 
Two, 255 and ca. 450 mm. 

S.R. 400. 5-2-’07. 51* 18' N„ 11° 50' W„ 525-000 fath. Tem- 
perature at 580 fath. 8-35° C., salinity, 35-50 7 
Three, 358 to 50 4 mm. 

Other hventy-t wo specimens were taken in September, 
1907, in the same neighbourhood at soundings rang- 
ing from 447 to 778 fath. Only two occurred It 
o:l? which the greatest depth was less than 

500 fath. 


that t? th , e llst of deep water hauls on p. 17 2 suggests 

oufnn! f Bp vf s -- d0es Uot oocul ' at less than 400 fathoms off 
fathoms oimnor ^ bG praofcioall y oonfined to depths of 500 

Bav ^Ti ?1S0 been J taken . already noted, at 722 fathoms in the 
} or Biscay, and at 440 fathoms off Georgia, U.S. America. 


iThis distinction is probably o 
Scorpacme (of about 50 mmov 
“The list does not include the 


value ill the case of very young 
of any species or sub-genus, 
made in September, 1907. 
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8C0RPAENA 8GR0FA, L. 


8. scrofa, Lowe (1843-1800) ; Moreau (1882). 



S. scrofa , x -J. — Sketch adapted from Lowe. 


Form thick, short, and clumsy ; head very heavy and massive, 
especially in large examples; lower jaw slightly projecting. 
Head about 21 or 2§ times in total length (without caudal), depth 
of body about 2f to 3|. Length of orbit 3f to 4& times in head, 
diameter of eye considerably less than width of orbit, especially 
in large examples ; length of snout in young about ± of length 
of orbit, in large examples equal .to or longer than orbit, the 
relative proportions apparently depending upon the extent to 
which the circumorbital bones are developed ; interorbital width 
varying in tlie same way from little more than half of to nearly 
as great as length of orbit. The long ridges and spines of the 
head are more developed in. large examples, and appear to alter 
the contour and proportions of the head to a very great extent. 
Nasal region convex, with a single spine above each anterior 
nostril ; supraorbital ridges standing out far above frontal profile, 
each with one spine anteriorly and two posteriorly. Interorbital 
space sealeless and very concave, with two faint ridges internal 
to the supraorbital ridges, each carrying a single or doable spine 
interior and posterior to last supraorbital spine, and just in front 
of the broad transverse occipital groove, which they cross as low 
ridges, subsequently terminating on the nape in two spines, the 
anterior sometimes double, the posterior large and strong- Below 
these ridges other ridges run from the orbit backwards, bearing 
a small double spline near the orbit, and two larger spines near 
. the opercular insertion. One or two more spines are situate on 
the body above the opercular insertion. Anterior auborbital 
with four to six strong diverging ribs, some of which overlie 
the maxilla when the mouth is closed; posterior suhorbitals 
forming a stout ridge somewhat irregularly armed with about 
three spines. A stout bifid spine at symphysis of suborbitals 
with preopercular margin, below which, on preopercular margin, 
are four weaker spines, the lowest of them obsolete in large 
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specimens. Cheeks and preoperculum scaleless. Operculum 
dorsally elongated, and armed with two strong ridges, each 
carrying a stout adpressed spine. D. XII 9-10 ; A III S • 
the third spine largest. Rays of lower half of pectorals un- 
branched, and covered with thick skin in large examples 
Caudal truncate. Seales about 40-45 in a longitudinal and 
22-24 in a transverse series, somewhat irregular inarrangemeiit 
Head, mandible, and body with numerous lappets of skin which 
may be very feebly developed in small examples. 

Colours very variable, ordinarily some shade of vermilion 
varying from orange to a deep ruddy cherry colour ; head and 
cheeks with dusky and deep-red marblings and spots; body and 
fins with smaller speckles of various colours. A laro-e dusliv 
spot on posterior part of spinous dorsal. s 

. Tlle proportions and degree of development of the cephalic 
ridges m this fish are subject to very great variation. Lowe 
who was well acquainted with the species, says— “Two states or 
varieties depending chiefly upon age or size, may be distin- 
guishedof Jus fish; but they run so much into each other in respect 
to sex locality, and season, as well as characters, that it had scarcely 
been desirable separately to define them, might not the obser- 
vation of isolated individuals lead possibly ‘to their erroneous 
distinction into species. That which may be called the normal 
sort, since it comprehends the. largest full-sized fishes, from 15 to 
, 0 lon S (Lowe s var. obesa), is deeper in proportion to its 
length than the other variety (Lowe’s var. histrio), with the 
belly somewhat prominent or corpulent. The head, in conse- 
quence, seems shorter; and the eyes, though varying in this 
respect, are generally somewhat larger. The colours are altogether 

nnifi 61 ' i 01 ’ ? aler 'i ‘ ‘ • Such fehes are iu general, but not 

mformly females; and full-sized old or aged fishes, of IS or 

“I s 1( ? n o’ aIm L 0S * invariably present these characters. They 
aiesaid to be caught m deeper water, and further from the shore 
Man the other sort. 

thevi 6 t™l h v S °? - is , a „ more slender or shallow fish; with 
etn nT* 1 h “® st }' ai S ht * rom the throat to the anal fin. The 
anLS “ T^- Slze> , but is generally smaller. The head 

vri-itlv c 'i thicker longer, in consequence of its length 
d , ep f h; but isnot actually longer or thicker 
ahSvv , he Wh0 L 6 len 8' th of the fish. The colours are 
insulin K° r ' • Such fish are caught nearer the shore or 
fit f the 0thers - • • ■ I have seen them of 

inches in lo t f 1 ! seasf)nti 1 hut of never more than fifteen 
We V, 1 gth ’ and tJl0 y are generally male fishes." 
near ® n s P ecm iens from depths of over 100 fathoms 

LowpW* ^ rw-lnch seemed to show some of the characters of 
at abmif ° eSa ‘ an - d a 80 s P 6c i m ens from similar localities which, 
species whtVr? did not The few other specimens of the 
wide rantm _ e j a '’ e carefully examined certainly showed a very 
thev cimp we do not know from what depths 

pale colmiro 1 i LOne of them appeared to have either the 

mentiot he A l 6e P bod * es of the var. obesa. Lowe does not 
( e Pth at which his specimens of that variety were 
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taken, but states in his note on Sebastea Kuhli that that species 
“is said to live in deeper water than the Cameiro (S. scrofa, L) 
being caught with lines of from 100 to 250 fathoms, w. in a 
depth of from 3 or 4 to 10 linhas, instead of from 50 to 100 
fathoms,” so, presumably, the range of S. scrofa at Madeira, as in 
the Mediterranean and off Gibraltar, is not known to extend far 
below the 100 fathom line. As a littoral species it is unknown 
in British-and-Irish waters, but, like other species occurring 
both inshore and as deep as 100 fathoms at Madeira or in 
the Mediterranean, such as Spina x niger and Pristiunismekm- 
ostomus, it may occur in our area as a deep-water species only. 


lit* — F am. ALEPOGEPBALIDAE, Boulenger (1904). 

, These are exclusively deep-sea fishes, occurring in the Atlantic 
(including the Mediterranean) and Pacific Oceans, but apparently 
absent from tlie polar regions of either. In general external 
characters they may be said to be more or less compressed in 
form, sometimes considerably elongate. The head is scaleless, 
the body scaled or sealeless, sometimes set with numerous small 
tubercles having the structure but little of the appearance of 
luminous organs. The eyes are usually large, the mouth large 
or at least of moderate size, the margin of the upper jaw formed 
by the premaxillae and maxillae, the teeth small. The fins 
have no stout spinous rays ; the dorsal is set far back opposite the 
hind part of the anal, which is at least as long as the dorsal and 
often much longer. Both fins are low, and there is no adipose 
fin. The pectoral and ventral fins are not large, the latter.some- 
times wanting, and, when present, usually set far back. The 
colour is generally black or dark brown. 


Genus ALEPOOEPHALUS, Risso. 

As we understand the limits of this genus it may be defined 
as follows : — 

Form moderately elongate and compressed ; height of body less 
than length of head (including the membranous part of gill-cover). 
Length of head in adults not more than one-third of total length 
(without caudal fin). _ Cleft of mouth of moderate width, with 
the jaws nearly'- even in front ; maxillae toothless, never extend- 
ing beyond level of hind edge of orbit; small teeth on premaxillae, 
mandibles and palatines, absent from vomer, or if present, minute. 
Snout of variable length. Eye large. Opercular openings wide, 
gill membranes entirely separate. Opercular bones large and 
thin, their posterior edges imperfectly ossified ; branchiostegals 
6 (perhaps 7 in some species). 

Pectoral and ventral fins well developed but relatively small. 
Dorsal and anal fins placed far back and opposite to one another ; 
anal as long as or longer than dorsal. Caudal forked. 
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Head scaleless and covered with rather tough skin Bodv 
covered with scales thin cycloid, and more or “lea, deciduous 
sometimes masking bases of dorsal and anal fins ' 

Deep-sea fishes of wide range in temperate and tropical seas 
apparently absent from arctic and antarctic waters F ’ 

Goode and Bean (1895) have given a key to the species which 
they refer to Alepooephalus, and have placed other closely a Ed 

forms m a ne w genus, Conocara. The distinctions upon which 

they rely for the separation of the latter are in part contradicted 
by then- own specific definitions, and appear to m LSriSfto 
justify the generic separation from Alepoocvhalus 
placed in it. While defining Oonoocm Xt ! > 
the palatines, they describe palatine teeth in both G. Maod^cMi 
and G. macroptera, and, presumably as the result of 

fEsjis^a« 

~ as-3 ti®S 

mBmm* 

least one species of Alpnoro^h 7 18 e< ^ ua ^ applicable to at 

ternal dio/Lf' A lepocephalus (A. rostmtus). The only ex- 

“Srj S h r” 4? b ,« » u- TlZ 

vertical from the front C 00S not exfcond beyond the 

twice as long as the dnrq -,1 t le , e ^ 0 '’ the anal fin is about 

lateral ^ 2 °° l ’° WS ° f S ° aIeS Cross the 

the maxilla is relativelv^ 1 ‘er known species of Alepooephalus 
tiiger), the dLsalfilt 7 “ o 0l \ 1 1 ess lon S' er (*»7 little in A. 
and sometimes eoual ir l Iiaic ] er fhly more than half as long as, 
vows t le r ima) ’ ancl the °t 

about 150, and mav he « ij “ S 1 *® raI b P 6 is never greater than 

of d^ocSlfcoZletr TJ ■ Ula a .°!. like }y tilat the list 

good deal of diversitv m a . nd ,? lnce existing forms show a 
to be no good reasoi/fov c ° mb * natl ° n of characters, there seems 
snh-genus it hLTtf J -/ et T lr ! g 0on °™™ as a genus. As a 

K m r than ca * be ^ d ** 

Ver y ^perfectly 3 defined Evemiann ’ and 

more salkn^^hlrafter^thlt sll0w , wllat a PP ear to «s to be the 
the species referred W &t i ma / 7 em P lo J’ ed in distinguishing 
We have, howTver V A^phalue { rom one Another, 
group th^ deSd Zt ? fr °? attempting to do more than 
species in such a manner as to facilitate the 
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preliminary determination of any example, as most of these forms 
are known to us from figures and descriptione alone ; and we 
wish to refrain from expressing any view as to the validity or 
otherwise of species founded upon specimens which we have not 
examined. 

The key must of course be used in the light of a general 
knowledge of the developmental changes of form in deep-sea 
fishes, since in some cases we have no means of knowing whether 
existing descriptions are founded upon specimens which have 
attained adult characters. 

We cannot regard the lengths of the head and eye in this 
genus as altogether satisfactory characters for the purposes of a 
key. The bony part of the gill-cover seems to be too variably 
ossified to afford a constant hinder boundary for the head, and 
the membranous part may be defective, while the length of the 
eye may be based in description anil figure indifferently on the 
whole organ or on so much of it as is not concealed by the in- 
teguments. In using the length of orbit in relation to that of 
the snout for broad distinctions, we believe we are justified by 
the adequacy of either description or figure of the species con- 
cerned. Although the scales of Alepocephcdi are move or less 
deciduous and the skin is soft, there is in fact no great difficulty 
in reading the scale formula within the wide limits here 
adopted. 1 

I. Dorsal and anal fins of the same or almost the same length . 

A. Scales large, about 50 to 70 series crossing the lateral line. 

(i.) Horizontal diameter or orbit about equal to or greater 
than length of snout. Maxilla reaching to about level 
of centre of eye. 

(a.) Length of base of anal fin much greater than com- 
bined lengths of snout and orbit. D, 18-22. 
A. 20-25. 

(1.) A. roatratua, Risso(1820). 

Mediterranean and neighbouring parts of Atlantic, 400 (1) to 
1,997 fath. 2 

. (2.) A. Bovirdi, Goode and Bean (1879 and 1895), Gunther (1837), 
Jordan and Evermann (1896-98). 

North-Western Atlantic, 200 fath. 

(3.) A. Giardi , Koehler (1896). 

North-Eastern Atlantic, 350 to 776 fath. 

1 Goode and Bean’s key of Alepocephalus is not intelligible, on 
account of the use made in it of the characters of the opercular naps. 
The species are equally divided into those in which the opercular 
flaps are said to be “voluminous,” and those in which they a® 
“moderate.” Among the latter is placed A. eclentulw, among Me 
former A. Blanfordi, but so far as we can interpret such a character 
at all the Investigator figures seem to show the flaps more voluminous 
in A. edentulus than in A.. Blanfordi or any other species. 

2 No data of depth of occurrence in Mediterranean are available. 
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(6.) Length of base of anal about equal to combined 
lengths of snout and orbit. X). 1G-17 A 
17-19. . 

(4.) A. asperifrons, Gannon (1899). 

Pacific Coast of Central America, 780-1,020 fath. 


(ii.) Horizontal diameter of orbit less than length of snout 
Maxilla only reaching to below front of eye Base of 
anal shorter than combined lengths of snout and orbit. 
D 16-17. A. 17. 

(5.) A Blanfordi, Alcoclc (1892 and 1899), Ulust. Zool. Invest. 71894 1 
Arabian Sea, 902 fath. v '* 


(6.) A. produces, Gill (1883), Gunther (1887), Goode and Bean 
(1895), Jordan and Evermann (1896-98). 

North- Western Atlantic, 1,360 fath. 


B. Scales of moderate size, about 85 to 100 series crossing the 
lateral line. D. 15— IS. A. 17-19. 


(7.) A. Agassizi, Goode and Bean (1882 and 1895), Gunther ( 1887 1 

Jordan and Evermann (1896-98). Liitken (1898) ^ ” 

North-Western Atlantic, 922 fath. Southwest of Iceland 
912 rath. * 

(8.) A. tenebrosus, Gilbert (1891), Jordan aud Evermann (1896-98) 
Pacific Coast of North America, 360-320 fath. 

(9.) A. fundulus, Garman (1899). 

... ^ ? acifi ° Coast of ° 6ntral America, 1,270-1,670 fath. 

(10.) A. convexifrons , Garman (1899). 

Pacific Coast of North America, 660 fath 




A. Scales large, 50 to 70 series crossing lateral line. 

(H.) Alcoolc (1892 and 1899), Illust. Zool. Invest. 

,,,, Bay of Bengal, 475 fath. 

10 ““ I899 >’ ( 1892 ). 

Indian Ocean, 240-410 fath. 


A Scales small, about 140 series crossing lateral line. 


(13.) A. nig ^ Gunther (1878 and 1887) 
South-Western Pacific, 1,400 fath. 


sJS as . lon S as .^f 1 - D - 18-21. A. 36-40. 

* ’ bout 200 serie s crossing- lateral line. (Comcam). 

(1/L\ A v ‘ 


{U - ) ^ 0r0 ^ Vaillant (1888). 

(15.) 23 5 1,156 fath. ; 

(1896-98) 1 ^ 00 ^ ean ^ Bean, 1895), Jordan and Evermann 

Gulf of Mexico, 955 fath. 
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For the purposes of these notes we are only concerned with 
species which fall into the divisions I A. (i) (a) and III, since the 
other divisions are not so far represented in collections made on 
the European Atlantic slope. 

Messrs. Farran and Kemp have tested the gastronomic pro- 
perties of A. rostratus and A. Giardi , and pronounce them to be 
indifferent, . The flavour is distinct and unpleasant, while the 
texture is disagreeably gelatinous. 

We cannot account for tire exceedingly bad condition of 
Vaidant’.'t material of the genus. He speaks of specimens cornin'? 
to pieces in the process of examination. Our specimens, whicS 
were naturally derived from similar depths, must have come on 
board in excellent condition, and though the scales mostly fell 
oft A. rostratus and A . Giardi and more or less of the fin-mem- 
brane is missing, the general tissues are in excellent condition 
after preservation in 5 per cent, formaline, and quite firm, though 
not stiff like those of more solidly built fishes. It is true that 
some A. rostratus placed at the bottom of trays in the Bdga'x 
store tank are very much flattened and of no use for study of the 
natural height of the body, but our material is sufficiently abun- 
dant to admit of neglect of these specimens. Some of the speci- 
mens of A. macroptera are practically perfect even as to scales, 
Ihe experience of one of us suggests that Vaillant’s specimens, 
though no doubt properly preserved in’ alcohol of the right 
strength when captured, may have subsequently been exposed 
lor a lengthened period to a somewhat high temperature (pro- 
bably unavoidable in the region of research covered by the 
Travailleur and Talisman), and may in this way have undergone 
a certain amount of maceration before they reached the museum. 
Fortunately? or otherwise, collections made off the coasts of this 
island arc not liable to danger from an unduly high temperature, 
other than that which may be traceable to proximity to the 
engine room. 

ALEPOGEPHAL US ROSTRATUS, Risso (1820), 

PI. Ill, Fig. 1. 

Alepocephalus rostratus, Cuvier and Valenciennes (1828-49), 
Johnson (1862), Gunther (1887), Moreau (1882), Vaillant (1888), 
Goode and Bean (1895). 

Form (in specimens of 220 mm. and upwards, without the 
caudal fin) somewhat elevated, compressed, greatest height of body 
(between vent and ventral fins) about 4 to 5 in total length (with- 
out caudal) ; bach with a distinct narrow ridge running foiward 
from dorsal fin to near region of shoulder. Length of head, with 
gill-cover membranes, about 3£ to 3|in total length without caudal 
fin ; hind margins of gill-covers nearly horizontal. Horizontal 
diameter of orbit about equal to or a little greater than length 
of snout, about 4 in length of head. Eye without external 
occluding membrane. Width between supraorbital ridges 
opposite middle of eye a little more than f of horizontal diameter 
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of orbit in adults, relatively less m young. Inter-orbital space 
nearly flat. Snout more or less prominently arched in profile 
over nasal region and inflected in front of it; a rather conspicuous 
depression at nape. Jaws subequal or with the lower sltahtlv 
projecting. Maxilla reaching about to vertical from centre of 
pupil but somewhat variable, its posterior edge obliquely truncate 
with broadly rounded posterior angle. Mandible reaching 
almost or quite to vertical from hind edge of orbit Teetli small 
sharp, closely set, in single series on prem axillae, mandibles' 
and palatines. \ent at more than § ('67 to -70) of total 
length without caudal. Pectoral fins a third to nearly a half 
longer than orbit, their bases at some distance from aili-eover 
membranes. Ventral fins longer than orbit, set a little behind 
middle point of total length without caudal fin, not reaching 
vent. Dorsal and anal fins of nearly equal length, then- 
bases fleshy and clothed with scaly integument which more or 
less masks the small anterior rays. Dorsal, commencing about 
opposite to vent with about 16 to 20 rays; anal, continued 
some way behind dorsal, with about 18 to 22 rays. Caudal fin 
talked, its dorsal and ventral rays extending some way forward 
above and below peduncle. Caudal peduncle of variable height 
about J more or less of length of head ; its length, measured from 

* ° f f d °J base . o£ d ° rsal to origin of central caudal rays, 
moie than 4 but considerably less than f of length of head 
. bcale ? la fge, much longer than broad, truncated in front and 

the back at rn e u flee i eC l ge , S ’ ^ Ut tendill g to become pointed on 
the back and belly and at die base of the dorsal and anal fins 

pearl-coloured with violet black, exposed margin, in about 51 to 
transverae rows between head and central caudal rays, and 
about 8 or 9 longitudinal rows above and about 10 to 14 below 
^™ ln fi e; pre sent on all parts of body (except behind base of 
peotoiai. fm), and on bases of median fins. Colouration praeti- 

bkck «cf\ b a ? k “ llte ’, head deG P velvet y black, body purplish 
natural ^ W - h i 6r0 S ? ales are by fraying off of the 

cSngiullfia covering). Size, reaches 590 mm., in- 

For measurements of specimens, see p. 44 . 



1 2 

r f 

Section in front of dorsal fin. 

1. A. rostratus. 2. A. Giardi. 
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The form of the back of A. rostratus is more easily expressed 
by diagram than in text, and we therefore refer readers to the 
figures given above, in which sections of A. rostratus and A 
Oiardi, taken some way in front of the dorsal fins, are shown 
side by side. It will be seen that in rostratus the sides, con- 
verging towards the middle line of the back, are abruptly elevated 
into a distinct ridge, whereas in Giwtxii they meet in the maimer 
usual in fishes of moderately compressed form, and are without 
any marked interruption of the general direction of convergence, 
In the last-named species the back becomes somewhat flattened 
in the anterior region, but in rostratus the ridge is commonly 
more or less well defined as far forward as the shoulders. It is 
in fact a forward continuation of the thick fleshy base of the 
dorsal fin, and may be supposed to he homologous with the re- 
markable dorsal ampuilation of the presumably larval form which 
Vaillaut described under the name of Anomalopterus pinguis, 
and with the bladder-like expansion of the embryonic dorsal fin 
which characterises the larvae of some species of Scopelus (Holt, 
1898). 

The scales of A. rostratus are deciduous, but a good proportion 
of them are found in situ in specimens which have not been much 
injured in the trawl, and permit of reasonably faithful restoration 
by the artist. They extend, however, somewhat further on to 
the rays of the dorsal and anal fins (and are there narrower and 
more pointed) than is shown in our figure. The fin-rays, though 
slender, are tough, but the fin-membranes are very delicate and 
are practically wanting in all our material. The tissues of the 
body are very soft when fresh, and specimens subjected on first 
preservation to the pressure of superincumbent material, become 
flattened to almost pleuronectid form. Such have naturally been 
neglected in our record of measurements and proportions. Females 
of 440 mm. without the caudal fin are mature, and it is probable 
that maturity is reached at a smaller size, though of this wo have 
no evidence. The nearly ripe ovarian ova are large, probably at 
least 2'5 mm. in diameter, but none were measured, Females 
with such ova were taken in May and August, 1906. 

The stomach of one specimen contained a hermit crab, 
Hupagmuss excavatus, or the like. Several others examined con- 
tained no recognisable, food. 

Specimens were taken in the Helga’s trawl at the following 
stations : — 1 

S.R. 327. — S-o-’OG, 60 mi. W. | 51 . of the Tearaght Light. 

61 46 N., 12° 14' 30" W., 550 fathoms, ooze. Tempera- 
ture at 530 fathoms, 8.95°C„ salinity at 500 fathoms, 
35-16%, 

Six specimens, 365 to 568 mm. 1 

^ The measurements given in this list were made on capture and 
purport to be accurate only to the nearest centimetre, except in the 
case of S. R. _ 327, when the fish were measured after preservation to 
the nearest millimetre. The smallest specimen from this station had 
lost its caudal fin. 
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51° 


12 N., 11° 55' W. 610 to 680 fathoms. 


S.R. 331— 9-5-’06. 
ooze. 

Three specimens, 510 to 550 mm. 

S.R. 353. — 6-8-’06. 50° 37' to 50° 40' N., 11° 32' W,, 250 to 
542 fathoms, muddy sand. Temperature at’ 500 
fathoms, 8’85"C. 

Three specimens, 510 to 590 mm. 

S.R. 359.-7 and S-8-’06. 60 mi. W. by N. of Teara»ht Lio-lit 
51° 59' N„ 12° 9' W„ 492 fathoms , ooze. Temperature 
at 4r5 fathoms, 9'04“C. 

One specimen, 560 mm. 

S.R. 387. 7-ll-’06. 51° 47' N., 12° 12' W„ 530 to 535 fathoms 
ooze. Temperature at 500 fathoms, 9.13°C., salinity 
35-397 . ’ y 

One specimen, 280 mm. 

S.R, 397, — 2-2-’07. 51° 48' to 51" 44' 1ST., 12° 6' 30" to 12° 4' W 
646 to 549 fathoms, ooze. Temperature at 500 fathoms’ 
8'7l°C., salinity 35'55°/ 00 . 

One specimen, 480 mm. 

S.R. 400.— 5-2-’0_7. 51° 22' 30" to 51° 16' N„ 11° 48' to 11° 50' 
W 5„o to 600 fathoms, grey ooze. Temperature at 
580 tathoms, a few miles to south-west, 8-35°G, salinity 

3o ;50 /oo- 

Nine specimens, 280 to 520 mm. 


J \:, wstratus has long been known from the deep water of the 
Mediterranean, but we have seen no precise statement of its 
vertical range in that sea nor of the size to which it there attains. 
Vailiant records 24 specimens from the Azores, Gape Verde, 
anaries coasts of the Soudan and Morocco and the Banc 
a Argum (20 N.) at depths ranging from 454 to 1,997 fathoms. 

ji ’• however, admittedly comprises some which could 
not be determined with absolute certainty, and at-least one which 
seems to have been A. Giarcli. 

a«fii C ^ ai ' cl t 1 . 904 ) re cords a single specimen of A. roslratus from 
o T 8 m / ? le Bay of Biscay, but none were taken there by 
■, aU(ian - Our own records extend the range northwards to 
ne deep water off the south-west coast of Ireland, where the 400 
i? e : 106 m ^y be supposed to he somewhere near the upper 
11 ° vei 'tical distribution. In one haul in which specimens 
were taken the least soundings were 250 fathoms, but the haul 
also included soundings down to 542 fathoms, while those in all 
other hauls were at least 492 fathoms. The greatest depth of 
P re was 778 fathoms. Deeper grounds in this region are as 
Itr^^oreiA but from the 400 fathom line shore- 
_ ® made many hauls, without revealing the 

L ?7 tu® species. A certain amount of trawling has been 
ahnnf°tmn l e Mayo section of the coast, at depths extending to 
likewkp athoms, without encountering A. rostratus, which is 


encountering A. rostratus, which is 

off tho i? a - aent '? Tom Bst of fishes taken by the Michael Sara 
ou the taros and HetmAns 


3 and Hebrides in similar soundings. 

I'or analysis of hauls see p. , 17 : for additional records see p. 36 . 
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ALEPOGEPHALUS GIARDI, Koehler (1896). 

PI. Ill, Fig. 2 ; Pl. TV, Figs. 1, 2. 

A. Gianli, Collett (1905). 

Form elongated and compressed, greatest height of body 
between vent and ventral fins, and about 5i to 6 in total length 
without caudal fin ; back rather flattened anteriorly and without 
any trace of a ridge in front of dorsal fin. Length of head, with 
opercular membranes, about 3 to 4 in total length without caudal 
tin (3 times or a little less in specimens of 250 mm. or under, 4 
times or rather less in specimens of 500 mm. or over). Oper- 
cular membranes with an obliquely descending margin and 
longest ventrally. Horizontal diameter of orbit greater than 
length of snout, and about 3 to 5 in head (3 times or a little 
more in specimens of 200 mm. or under, times or more in 
specimens of 550 mm. or over). Eye as in A. rostmlus. Width 
between supraorbital ridges opposite middle of eye more than § 
of horizontal diameter of orbit (in specimens exceeding 35(1 mm.) 
not more than l such diameter in very young; interorbital space 
depressed internal to supraorbital ridges, but reaching their level 
in central region. Snout only slightly arehed in profile over 
nasal region and scarcely inflected in front of it, but rather vari- 
able in both particulars ; profile descending more steeply from 
level of eye in large than in small examples. Depression at 
nape inconspicuous or absent. Jaws subequal or with the upper 
slightly projecting. Maxilla reaching about to vertical from 
centre of eye or even to hind margin of orbit in adults, relatively 
shorter in young, its posterior edge very obliquely truncate with 
narrowly rounded posterior angle. Mandible reaching beyond 
hind margin of orbits in adults, relatively somewhat shorter in 
young. Teeth as in A. rostratus. Vent at about § of total 
length without caudal. Pectoral fins a third or more longer than 
orbit, their bases close to margins of gill-cover membranes. 
Ventral fins apparently relatively shorter than in A. rostmtus 
(imperfect in our material), set at or a little in front of middle 
point of total length without caudal fin, not reaching vent. 
Dorsal and anal fins of nearly equal length, their bases of mode- 
rate size, not very fleshy, clothed with scales. Dorsal, commenc- 
ing opposite or a little behind vent, with about (18 ?) 20 to 23 
rays. Anal, continued some way behind dorsal, with about 

1 A. rostmtus — additional records may be epitomised as follows:— 

S.R. 477, 28-8-’07, 707-710 fath. One, 55 cm. 

S.R. 483, 30-8-’07, 610-664 fath. One, 46 cm. 

S.R. 487. 3-9- '07, 540-660 fath. One, 50 cm. 

3.R. 489, 4-9-’ 07, 720 fath. One, 52 cm. 

S.R. 490, 7-9- ’07, 470-491 fath One, 38 cm. 

S.R. 491, 7-9-’07, 491-520 fath. Five, 37 to 55 cm. 

S.R. 493, 8-9-’ 07, 533-570 fath. One, 54 cm. 

S.R. 494, 8-9-’07 550-570 fath. One, 52 cm. 

S.R. 499, ll-9-’07, 666-778 fath. One, 40 cm. 

S.R. 506, 12-9-’07, 661-672 fath. One, 51 cm. 
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21 to 25 rays. Caudal fin as in A. rostratus. Height of 
caudal peduncle about } of length of head in adults, relatively 
less m young; its length, measured from vertical of end of base 
of dorsal to origin of central caudal rays, about § of length of 
head in adults. Scales longer than broad, the free margins more 
or less angular in form, not simply rounded as in A. rostratus 1 
though scarcely angular on anterior parts of sides ; brownish 
grey m colour with black margin, and in about 60 to 67 trans- 
verse rows between head and origin of central caudal rays and 
about 6 to 8 longitudinal rows above and about 9 or 10 below 
lateral line present on all parts of body (except as in 
A. rostratus) and on bases of median fins. Colouration as in 
A .rostratus. Size, reaches 840 mm. including caudal fin. 

. Oiardi of 378 mm. without caudal fin appears to be 

immature. Another of 522 mm. has the testes still small, but is 
probably mature. A female of 730 mm. has the ovary full of 
spawn, the largest ova measuring about 8 5 min. in diameter, 
iliese were semi-translucent when the specimen was first 
examined after some months’ preservation in formaline, and are 
probably nearly ripe, but smaller than they would have become 
alter extrusion and swelling in the water. No oil-globules were 
noticed on casual examination, and as the specimen was after- 
^f 1 v k au sferred to alcohol their presence or absence cannot 
now be determined. The dato of capture was 9th May, 1906. 

examined WaS f ° Uncl 1,1 tlle stomaolis of several specimens 

For measurements of large specimens see page 44 

« ®“ alleSit specimens that can be referred to Alepocephcdus 
aie 9-11 mm. in length (without caudal fin), and lack their 

ff S a ! U i t le greater l ,art of ^eir fins in addition to 
*?. suff e re d from more or less crushing. They appear to 
in iiL r i! n laiTa ® similar size attributed by us to Batkytroctes 
].„ f „ a s ® nee °f the supra -clavicular appendage present in the 
f s P eclmells ail d in the toothless maxilla, while in such 

resemble 0f n finS “mf 16 loft ’ and in the fonn of tlle ]lead . they 
th ® m - T h e presence in the net in which they 

undoubted Alepoeaphalus larvae of larger size 
affords some further ground for referring them to that genus. 
we i ® A e , n . ei ' lc J deK tity of the specimens hereafter mentioned 
“l™ tblnb there can be any doubt, and those of 35 mm. and 
"S 5 *® t0 und ° a htedly referable to A. Giardi ; the 
thar «ii»v " lme ? hgured by us we also regard as belonging to 

appear to e 6iffi. nd f° the -?- 0f tlle same a PP ro:!dmate size do not 
involved ,T h' om it m any material respect, althougiithe risk 

for distin cm ,'ot ^ U E° n t be number of fin-rays as a character 
crushed cnedv 11 ® A- Giardi from A. rostratus, and the somewhat 
refer flier, ^vf 0n - °f the specimens, makes it unsafe to attempt to 
refer them with absolute certainty to the former. 

the caudflTni . a PP earai ( ce of a specimen 20'5 mm. long (without 
) is shown m PI. IV, fig, 1. It is difficult to ascertain 

'slightly mor7augular^ s fi° wn in our figure. They should bo 

[ 176 1 


Printed image digitised by the University of Southampton Library Digitisation Unit 



V. ’06. 


38 


the true contour of the opercular and abdominal regions, and it 
is possible that our figure represents them as proportionately 
rather too deep ; a larval fin-fold may at this size persist between 
the anal and caudal fins, as well as between the dorsal and caudal. 
Save in these particulars our figure shows accurately enough the 
appearance of specimens of between 19 and 23 mm. long (without 
the caudal fin) ; we refrain from setting out the measurements of 
these small, and often crushed or damaged specimens, but in all 
of them the length of the head is contained about 3 times, 
and the length to the origins of the dorsal and anal fins 11 
times or a little more in the total length without caudal ; the eye 
is longer than the snout, and its longitudinal diameter is eou- 
tained 3 times or slightly more in the head, and the maxilla 
reaches as far as the level of the centre of the eye, or a little 
short of it ; the head is at least 1£ times as deep as the body at 
the origin of the ventrals, and nearly 2^ times as deep as the 
caudal peduncle. There are about five small teeth on each side 
on the mandible and premaxilla, the maxilla is toothless. 

The outline of the pectoral girdle is plainly visible through the 
skin ; there is no supra-clavicular appendage (such as is well 
marked in Eathytroctes at the same size). The pectoral fins are 
small, the ventrals well developed and situate somewhat nearer to 
the caudal origin than to the point of the snout. The dorsal and 
anal fins originate opposite to one another ; their rays appear to 
be, D. 20-23, A. 21-25. 

Myomeres cannot he counted, but are apparently more numerous 
than in Bathytroctes, and no sign of developing scales can be 
detected. 

Lower part of head, operculum and abdominal region very 
darkly pigmented, the rest of the body after preservation pale 
fawn or sepia. 

The next stage represented is of the length (without caudal) of 
35-36 mm. (see PL T V, fig. 2). The differences between this stage 
and the last are such as might be expected to occur with growth ; 
the eye is relatively smaller, the fins more developed, and we can 
see no trace of the larval marginal fin. The teeth in the upper 
jaw appear to he relatively smaller, and are confined to the pre- 
maxilla. Myomeres cannot be counted, hut there seem to be 
signs of developing scales on the anterior part of the body. 
Colours much as in the smaller specimens, but generally darker, 
the caudal region and upper parts being sepia rather than fawn. 

A specimen 47 mm. long (without caudal) is rather damaged; 
the changes in proportions with growth continue, and the points 
worthy of note seem to he the comparatively more anterior 
position of the ventrals, the apparent further reduction in com- 
parative size of the teeth, the generally darker colour, and the 
practical certainty that there have been scales on the anterior 
part of the body. 

, A specimen 72 mm. long (without caudal) is again more darkly 
pigmented, and has had a complete scaly covering to the body, 
LI. about 66. Relatively to the eye the maxilla appears longer 
than in earlier stages, and carries a few very minute teeth. Th® 
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ventral* originate a little posterior to midway between the point 
of the snout and the caudal origin, but apparently comparatively 
farther back than in the specimen of 47 mm. The bones of the 
pectoral girdle are barely visible through the skin. 

Our records of Alepooaphalus furnish no explanation of the ap- 
parent immunity from capture of the larvae of A. rostratus 
which seems to be commoner in the region investigated than 
A. Gianli. 

In regard to specimens of adult form it is easy to distinguish 
A. Giardi from A. rosiratus by the absence of the dorsal ridge 1 
and consequent less height of the body, by the longer caudal 
peduncle and by the greater number of scales. Yaillant, who 
doubtfully counted the traces of 7 1 scales in a specimen which 
lie supposed to be rostratus, may probably have had to do 
with A. Giardi, since lie remarks that his specimens of Alepu- 
eephalus were in such bad condition that specific differences 
may have been overlooked. The scales of A. Giardi 
are more deciduous than in A. rostratus, and the fin-rays con- 
siderably more brittle, but the tissues of the body are firmer and 
the form is not subject to serious alteration by pressure under the 
ordinary circumstances of preservation. 

A._ Giardi conies at. least very near to A. Bairdi, an older 
species known from a single specimen, measuring about 620 mm 
without the caudal fin, taken at 200 fathoms on the Newfound- 
p , I* may be briefly described, abridging Goode and 

Beans text, as follows :-D, 22, A. 25. Scales 7/65/11, free part 
of scales triangular m form. Length of head 4}, height of body 
> he *g ht ° f cai1 dal peduncle 11 in total length without caudal 
nn. onout as long as orbit, about 4/ in length of head. The 
ngure shows the snout abrupt, rather inflated above the nostrils, 

• 8 ioi er than the orbit, and the lower jaw is shown as pro- 

i, C ? e 7° n d the upper. The pectoral fin is shown somewhat 
lemote from the gill-cover membrane. 

d,v,\ • i S “ otbill S ™ t,l ° formulae of scales and fin-rays to 

1 A. Bairdi from A. Giardi, and as the type of the 
wpII t ° a -^ Ure<: b y a fishing schooner its proportions may 
TvLm j been ‘°T e what altered by post-mortem changes before 
it leached the hands of a naturalist. 

of A ' Giar di in point of size measures 
3? bpi Q -i 1 + V1 r I i° U i fc ^ be oau< ^ a] fin > nnd has length of head about 
ill p ? , oc ty l ess than 5£, height of caudal peduncle about 
nl? i without caudal fin, orbit a little longer than 

n ’■ ?m abo ? t ^ 111 len S fch of head. 

6 -j m ® asui -'ements (p. 44) demonstrates the exis- 
cenlaj; on 8 I dei , able minor variations of proportions in Alepo- 
have nnHo^l ^ b ? n P 1 resel ' v ed in formaline on capture, and wc 
eneeof+hpp fc hat undue drying tends to emphasise the promin- 
whilp tbn n ° U ^ above the nostrils even after fixation in formaline, 
cover mp,vfi ame P roc , ess would undoubtedly shorten up the gill- 
in onr^“ bmneS) Whidl the hgure shows to have been nsec?, as 
suiemeuts, as defining the length of the head. By 


1 See text-figure on p. 33. 
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altering the snout of A. Bairdi to its probably normal form and 
extending the possibly shrunken or defective gill membranes to 
the neighbourhood of the base of the pectoral, any serious dis- 
crepancy of proportion between that form and A. Oiardi would 
be removed. The form of the scales demands remark. In A. 
Bairdi they are described as having the free part triangular, and 
are so depicted all over the body, mostly, one may suppose, in 
restoration. Koehler’s type of A. Oiardi had no scales. Taking 
Collett’s figure with his description it appears that lie found 
them somewhat produced, hut hardly triangular. In our 
specimens the scales are exceedingly deciduous, hut at least one 
specimen retained a considerable number when it first reached 
the hands of one of us, who failed to notice any conspicuous 
difference in the shape of the scales as between A. Oiardi and 
A. rostratus, though difference in colour was obvious. 

All our specimens are now scaleless, except in the pectoral 
region where the scales are more or less rounded, certainly not 
triangular in posterior outline. It is not improbable from the 
appearance of the scale insertions that the scales of the sides in 
A. Oiardi are more pointed than in A. rostratus, hut we believe 
them to he less so than in the figure of A. Bairdi, and we sus- 
pect that the appearance of that figure may be due to a general 
restoration of scales on the evidence of the lateral line or fin 
bases. 

While it is possible that A. Bairdi and A. Oiardi are 
identical, no serious inconvenience is likely to arise from the 
retention of Koehler’s name for European specimens until oppor- 
tunity may arise of comparing them with the American type. 
Koehler, in describing A. Oiardi, notes the proportions of 
A. Bairdi, but does not seem to have considered the difference 
in size between his type and that of the American species. 
Collett notes the resemblance between the two species in scales 
and fin rays, remarking that A . Oiardi has a bigger head, and 
differently jokced anus and dorsal, but this last difference does 
not seem to be supported by measurements. 

Adult or half-grown specimens of A. Oiardi were taken in the 
Helga's trawl at the following stations 1 : — 

S.B.. 327. — 8-6-’00. 00 mi. W. f N. of the Tearaght Light. 
61° 46' N., 12° 14' 30" W., 650 fathoms, ooze. Tempera- 
ture at 630 fathoms, 8'95°C., salinity at 600 fathoms, 
36T6 °/ . 

* OO 9 

One specimen, 630 mm. (without caudal fin). 

S.B. 331.— 9-5-’06. 51° 12' N., 11°55' W., 610 to 680 fathoms, 
ooze. 

Three specimens, 630 to 850 mm. 


1 More recent captures may be epitomised aB follows: — 


S.R. 400.— 5-2-’07. 
S.R. 484.— 30-8-’07. 
S.R. 489.— 4-9-’07. 
S.R. 495.— 8-9-’07. 
S.R. 505.— 12-9-’07. 


525-600 fatli. Three, 43-68 cm. 
602-610 fatli. One, 69 cm. 

720 fath. One, 74 cm. 

346-400 fatli. One, 63 cm. 
464-627 fath, One, 61 cm. 
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S.R. 365.— 10 and ll-8-’06. 51° 25' N., 11° 32' W., 385 to 440 
fathoms, sand and stones. Temperate re at 380 fathoms, 
9'44°C. 

One specimen, 652 mm. 


S.R. 


440^-16-5-W. .51° 45' N„ 11° 49' W„ 389 fathoms, 

Temperature at 300 fathoms, 9'94°C, 

One specimen, 550 mm. 


The larvae and young above recorded occurred as follows 

ffelcja CXX. 24-S-’01, 77 mi. W.N.W. of Acliill Head. Townets 
on tra.wl, 382 fathoms. 

One specimen, 20-5 mm. (without caudal fin). 

S.R. 327 (see above).— Sprat net and townets on trawl. 

Three, 72, 36, and 35 mm. (without caudal fins). 

S.R. 331 (see above.)— Sprat net on trawl. 

One, 30 mm. (without caudal fin). 

S.R. 333.-ll-5-’00. 51° 37' N„ 12° 9' W. Temperature at 500 
fathoms, 9-2 C. Sprat net on trawl, 557-579 fathoms. 
One, 47 mm. (without caudal fin). 

S.R. 352.— 5-8-’0G. 50° 22' N„ 11° 40' W. Soundings 800 

^*T r „ lcl ? pei ' ature 7 ' 33 ° C - Mid-water otte? trawl, 
700 to 750 fathoms. 

Two, 23 and 22 mm., and three, 9-11 mm. (without 
caudal fins). 

S.R. 36S.-10-8-’0C 51°22' N.,12° 0'W. Mosquito net on trawl, 

695-720 fathoms. 

Five, 19-13 mm. (without caudal fins). 


t^t ty F eS two sma11 specimens, were taken by 

7V/7 p udan ™ tlle of Biscay at 437 and 776 fathoms. The 
r ^ c X 3a ' lllm T> as we have seen, probably got at least 
one example of the species within the area covered by Yaillant's 
A - rostmtus. On the west coast of Ireland A. Oiavcli 
qr n f 6 comm ° n ’ m ftc BRt form, on grounds of less than about 
mi A seems to be somewhat less abundant on deeper 
armai-prftl laJ1 f M. 1'osfrafu.s. ^ Larvae and very young forms, 
freonpnf-lJi r ^ e u' a ^rr 7 to ^ arc ^> have been taken somewhat 
J Helga, as appears above, and it may be that 
snscpn+iw + s P e °ies when adult render it somewhat less 
m tlle trawl than the other. The Michael 
and sn,S med i. lei r S i? specimens north-west of the Hebrides 
fathoms th ' W6St ° f Faro ln sounclirl g s of about 400 to 650 

occurf a^^ Pf oves to be a synonym of A.Bainli, the species 

Banks, 200 faUioms) WeSt ^ ° f th ® Atlantie (Newfoundland 

of 5 TqWI* 6 - 6111 -^ r m 01 H e ty as records that the vertical range 
The 'thrvm £ ^similar at all stages of which we have cognisance, 
three hauls m which young specimens of over 35 mm. 
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long occurred wore all in the neighbourhood of grounds ori which 
the adult has been taken, and adults wore actually present in the 
trawl in two out of these three hauls. When the nature of the 
net used is taken into consideration it seems reasonable to presume 
that the habits of tho adult have been assumed by the time that 
a length of 35 mm. or thereabouts is attained. 

At smaller sizes, specimens from 19 to 23 mm. Iona occurred 
on two occasions in nets attached to the trawl (adults beiiw 
taken on neither such occasion), and once in a mid-water net 
fished about 50 or 1 00 fathoms above tire bottom, in company 
with much smaller specimens apparently referable to the same 
species. 


ALEPOGEPHA L V 8 MAGROPTER US, Vaillant (1888). 

PL V, Fig. 1. 

Conocam macroptera, Goode and Bean (1895). 

Form (in specimens ol' 203 min. upwards without the caudal fin) 
elongate, compressed : greatest height of body (at shoulder) about 
6j to 6:f ; in total length without caudal fin. Upper surface of 
head and preanal region of back rather flattened. length of 
head with gill-cover membranes about 3;, 1 in total length with- 
out caudal fin ; hind margins of gill-cover membranes rounded 
Horizontal diameter of orbit about jj of length of snout and about 
4 to in length of head. Eye large, partly occlusible by a fold 
of skin. Width, between supraorbital ridges opposite middle of eye 
about i of horizontal diameter of orbit. Interorbital space 
nearly flat, fanout rather narrow, depressed, obtusely pointed in 
dorsal view. No depression at nape. Jaws subequal, or with 
the. upper slightly projecting. Maxilla hardly reaching vertical 
from front margin of orbit. Teeth as in A. rnstratus and 
A. Giardi, but somewhat more widely separate. Vent at slightly 
in front of middle of total length without caudal fin. Pectoral 
fins as long as or longer than snout, their bases at some distance 
from gill-cover membranes. Ventral fins as long as or longer than 
orbit,, reaching slightly beyond vent, their bases set considerably 
in front of middle of total length without caudal fin. Dorsal fin 
commencing far behind vertical from anus ; length of its base 
about equal to its distance from vertical of origin of central 
caudal rays ; with about 19 to 21 rays, of which the first few are 
small and more or less masked by skin and scales. Anal fin com- 
mencing at a noticeable interval behind anus ; its base about 
twice as long as, and extending beyond, that of dorsal fin, with about 
37 to 40 rays. Caudal fin deeply forked, anterior rays extending 
forward above and below peduncle more than half way from 
origin of central rays to vertical from end of base of dorsal. 
Height of caudal peduncle about 4J to 4J in length of head ^ its 
length measured from vertical of end of base of dorsal to origin 
of central caudal rays about 1| to 2 in length of head. 
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Scales minute, rather longer than broad, in about 104 to 22’ 
transverse rows between head and origin of central caudal rays 
and about 20 to 24 longitudinal rows above, and about 3(i rows’ 
below lateral line ; present on all pares of the body (except 
behind base of pectoral tin and on a part of the axillary region) 
and on the bases of the median tins. Colouration practically 
uniform black head deep velvety black with blue iridescence 
body purplish black, extremities of median fins brownish orev’ 
Sue reaches 330 mm. The eye actually fills the orbit to°the 
extent usual in the genus, but considerably more of its external 
surface is clothed with skin than in A. rostratus and A. Qiavdi 
The edge of the skin, is moreover in the form of a fold, at least 
dorsal ly, where it can be expanded in such a way as to occlude 
much of the upper half ot the normally exposed part of the eye. 
It would be rash to assume that this provision is indicative of 
vertical movements on the part of the lish through strata materi- 

f 1wiVH n§ Ti, cireu “?tances of illumination by atmospheric or 
othei light. The nostrils are immediately in front of the orbit 
as shown m Vaillant s figure. His text statement that they are 
midway on the snout shows that he measured the Litter for 

IGoodeTnd t° m \ le exposed P'V' 6 of the eye. A. Mucdon'alcli 
(Goode and Bean) appears to bo chiefly distinguished from 

A. macropterus by the relatively higher body and larger head 

“ 5:1 aiKl 3 '> in the Length without 
tat caudal fin. Its sponsors appear to have had the opportunity 

klnSskf Wlth a s P° (:ime " A- maenptmu, of practically 

235 t0 330 wore taken in the 
Sion:- 1 and 111 nots attached thereto, at the following 

S. R . 335.— 12-5-’06. 51° 12' 30" to 51° 17' 30" N., 12° IS' to 12° 

16 W. 893 to 673 fath. Temperature at 700 fathoms 
a iew miJ es away, 6'S4° C., salinity, 34’99 °/ 00 . 

So2 a :‘/T dS 10 ' s P“ eil V ons fl01n the Canaries, coasts of the 
1 156* fathomf ' T°’ and the Banc d’Arguin, at depths of 473 to 
and n. T T e fcakeu in tll « Bay of Biscay by the 
by t £ w; ; e have been recorded in the lists of fishes taken 
?. nddl f. a . nd Princess Alice. Our record above is the 


Lave takea t hirfescrin?i > n° U f ° £ tlle body as reddish brown, but must 
‘he dcrk ^ denuded of 
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Genus BATHYTROCTES Gunther. 

In general characters similar to Alcpoceplicilus, hut differing in 
the presence of teeth on the maxilla, in (constantly?) havliw 
seven hranchiostegals, and in having the dorsal tin equal to or 
longer than the anal, and originating in front of or opposite to it 
Deep-sea fishes with a range similar to that of Alepoceplialus. 


BATHYTROCTES UOSTHATUS, Gunther. 

PI. IV, Figs. 3, 4, 5. 

£■ rostratas, Giinthei (1878 and 1877), Goode 
and Bean (1895), Koehler (1 396)-’ ’Brauer 
(1906). ’ ’ 

Bathytrootes (?), Scharff (1891V 
B. prorosuopus, Brauer (1902). 

This species has not yet been taken by the Iielcja, in the adult 
condition, hut larvae and young specimens taken by her on 

several occasions seem undoubted^ referable to the genus and 
although it might be difficult to refer such specimens to any 
species without further evidence, a specimen of B. rostratus 
aken by _the 1 aldivia and figured by Brauer (1906) which 
at a length (without caudal fin) of about 80 mm., still shows’ 

in'thefhane P rocess > hereinafter mentioned, 

adult ntfilfi small papilla serves to connect them with tiie 
of hn mv; S ' Wlth wlilcI * tl,0 .y also agree in the number 

premaxilla. 1 “ possossn, 8' forwardly-directed teeth on the 

(whhLrSlf e i Cime 1 , takel ^ b >' the Md 'J a is 10 mm. long 
Is TW in i T 1 has the Seneral appearance shown in 
talned about e< l" al V 1 ku S th to the snout, and is con- 
«mes in the tff n le M n th( i head - which is itself contained 8 
to about the U i W h wlthout cau dal. The maxilla reaches 
‘etTratW wll ?* tho ,° f thc °>' c '. and » few teeth 

toothed The ,-, f . e f ln . t 1 1Vals ' 1110 Premaxilla and mandible arc 
The snecimpu .^’ e , vury smttU > centrals not yet apparent. 

1 ■ damaged, but appears to have had a persisting 

which . genus . into two sub-genera, to one of 

upon the relatmfpLitionrof thl* > *, ,le tw .° sub-genera, founded 
clearly distintulistiorl f 0 4lc dorsal and anal tins, are not at all 
in the diviskT f 11™? °S e ailo4he D a3 ‘d the lack of substantiality 
sub-genus and Vailla-m" H 10 fact tllat r0!l Batus is placed in one 
the last-named au2?t,5 .in the other. Whether or no 

B. rostratus the tw„ » S 111 beatifying his S. homopterus with 

positions of ’the dorsal 1 a f rae ™ el ' y cIosel y ™ the relative 

stantive genua, as is dmfefr a3 l. al hns. To make Talismania a sub- 
unjustifiable. 6 ^ ^ or( ^ an an d Evermann, seems perfectly 

Specimen of B^rosfrnl ldmse ^ identified his JB. homopterus as a 
cation was correct j we a1 '® by 110 meail s sure that such identifi- 
twe forms as to £ollow the 
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larval marginal fin ol' about the extent shown in our sketch. Tu 
colour it is dark sepia on the lower part of the head and abdomen 
an d elsewhere pale fawn. Tb e most striking character, however’ 
of the fish is a darkly pigmented backwardly and upwardly 
directed process, possibly tubular, situate apparently upon the 
supra-claviele etc. (though we have been unable to ascertain 
this) ; the nature and function of this process we are unable to 
suggest, but it seems to disappear entirely long before the fish 
has attained its full growth. 

A slightly more advanced stage is represented by three rather 
damaged specimens, 13-14 mm. long (without caudal fin), one of 
which is shown in fig. 4. Beyond the ordinary changes associated 
with growth these show no points of difference from the smaller 
specimen, but the protruding premaxillary teeth can just be de- 
tected. The outline of fig. 4 was drawn from a specimen in 
which we suspect that the head may have been crushed laterally. 

_ A specimen, 27'5 mm. long (without caudal), is in bad con- 
dition, but appears to agree in all material respects with the 
specimen next mentioned. 

The largest Bathytroctes yet taken by the Iielga, 32 mm, long 
(without caudal fin), is shown in fig. 5 ; this specimen, save for 
the loss of its epidermis and larval marginal fin, is in very good 
preservation. 

The eye slightly exceeds the snout in length, and its length is 
contained about three times in the length of the head, which is 
itself contained just over three times in the total length (without 
caudal). The maxilla extends nearly to the level of the centre of 
the eye, and hears minute teeth, with larger teeth at intervals; 
the premaxillae are somewhat protruding, and each hears three 
or four forwardly directed teeth, of which the inner are the 
longer. The supra-clavicular process is darkly pigmented, and 
nearly as long as the exposed diameter of the crystalline lens. 
Figure 5 and the_ table of measurements sufficiently show the 
form and proportions of this little fish, whose head, except (the 
dorsal part of the postorbital region) and abdominal region are 
black, while elsewhere the colouration is brownish-grey. The 
epidermis is gone, and no sign of scales can be detected ; the 
myomeres number about 38. 

The specimens above described were taken as follows : — 

&.R. 139. — ll-8-’04. 55° N., 10° 48' W., soundings jj)00 fath. j 
Triangular net, 1,000 fath. 

One, 13 mm. ca. 

S.R. 193.— 10-2-’05, 54° 50' N„ 10° 30' W„ soundings 6§0 fath. 
Triangular net, ca 050 fatli. 

One 10 mm. 

S.R. 224.— 12-5-’05. 53° 7' N., 15° 6' W., soundings s66 fath. 
.Mid-water otter trawl, 650-750 fath. 

Three, 32, 27’5, and 14 mm. 

S.R. 282 — 18-ll-’05. 54° 59' N, 10° 53' W„ soundings pOOfath, 
Triangular net, 700 fath. Temperature, 9° C. 

One, 13'5 mm. 
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The known range of B. rostratus includes the Atlantic oft 
Pernambuco, soundings 073 fathoms (Gunther 1887) ■ Bane 
d’Arguin, Soudan, soundings 600 fathoms (Vaillant 1888) • 
Bay of Biscay, 46° 28' N„ 7° W., soundings 940 fathoms ca 
(Koehler, 1896), and off the west coast of Ireland. Also the 
Indian Ocean m note fisdied at 820 to 1,080 fathoms cct. over 
soundings of 1,850 to 2,770 fathoms (Braucr 1906) 

fino^ino P ° ints to a Vertieal ran S e of at least 
600-1,100 fathoms, and the young stages up to 80 mm. long are 

certainly normally found at such depths over considerably deeper 

“®^.. both off , the i! Insh coast and in th ® Indian Ocean. 
W hether they are also found on or near the bottom in suitable 
soundings, and whether larger specimens live normally on the 
bottom it is impossible to say. The largest recorded specimen 
was only 165 mm long (including caudal fin), and the species in 
ail probability attains a considerably larger size, as may be in- 
terred from a comparison of its young with those olAlepocepkalus 
at comparable stages of development. 


Measurements, in millimetres, and Fin-ray formulae of Specimens 
from S.E. 224. 


■ 

a. 

b. 

«• 

Length without caudal fin, 
Length of head, ... 

a 

275 

32 

Length of snout, ... 


9*5 

lOo 


8 


Length ol orbit 

1-5 



Interorbital width, 


1*5 


Length of maxilla, 

— 

i-5 

5 

Length to origin ol dorsal fin, 

8-6 

17 

18-5 

| Length J o origin of anal fin, 

! Depth of head 

0-5 

18 

20 

— 

iis 

5 

Depth of body at ventrals, 



2'25 

3 

I Depth of caudal pedunolo, 




Dorsal fin-rays ,* 

Anal fin-ray s, • 

17 ca. 

17 ca. 

17 

— 

18 ca. 

18 ca. 

18 


the fin-ray iormula^a— d! 17-19 ra°A *17 ^ '20°^ t0 1,ormifc of lull measurements being given, 


Genus XENODERMICHTEYS, Gunther. 

nhWo 111 e * on £’ a I°' more or less compressed. Snout more or less 
wrintwi 116 v ® r . I° n g- Skin thick, sometimes longitudinally 
sr-nlpt, ov sca e * ess 0T . only rudimentary, non-imbricating 
nanillno ° 0pt s °metimes in the lateral line. Numerous small 
. photophores, generally distributed, but 
y without definite linear arrangement, on head and 
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body. Lateral line indistinct, without conspicuous scales or 
distinct, with more or less conspicuous and perfect scales 
Small teeth on premaxillae and mandibles and usually 0 n 
maxillae; (probably) none on vomer, palatines and tongue 
Dorsal and anal fins of equal or nearly equal length, and opposite 
or nearly opposite to each other. Caudal fin forked. Ventral 
fins near anus behind middle of total length. 

Gill (1884), Goode and Bean (1896), 'Jordan and Evennann 
(1896-98), and Brauer (1906) divide the genus, as we understand 
it, into Xenodarmichthys and Aleposomus, referring X. nodulosus 
Gunther, to the former and all other species to the latter. The 
most obvious reason for this division seems to be that 
X . nodulosus has a smaller mouth and eye than any other species 
and to us it appears that X. socialis is less remote from 
X. nodulosus than from such as A. lividus, Brauer. 


XEN ODERMI Gli'l 'II YS SOGIALIS, Vaillant (1888). 

PI. V, Fig. 2. 

Xenodarmichthys socialis, Collett (1896), Koehler (1896). 

Aleposomus socialis, Goode and Bean (1896), Brauer (1906). 

Form compressed, elongate. Height of body (subequal from 
pectoral region to origins of dorsal and anal fins) about 5f, length 
of head about 4 to 4£, bases of dorsal and anal fins about 3 J to 3f 
in total length without caudal fin. Snout obtuse, much shorter than 
horizontal diameter of orbit, which is about 21 or 2f in length of 
head. Lower jaw slightly protruding, maxilla reaching beyond 
vertical from front margin of crystalline lens. Minute teeth 
present on premaxillae, maxillae (few) and mandibles ; none on 
palatines, tongue and pterygoids. Anus a little nearer to insertion 
of pectoral fins than, to origin of central caudal rays. Pectoral 
fins slender, set rather low on body. Ventral fins set a little in 
front of middle of total length without caudal fin. 

Dorsal fin low, with about 27 to 29 rays. Anal fin opposite 
and similar to dorsal, with about 27 or 28 rays. Caudal fin 
deeply forked. Skin (in perfect examples) longitudinally 
wrinkled, set with numerous very minute papillae representing 
scales, and with small tubercular photophores generally 
distributed over head and body. Lateral line indistinct. Colour- 
ation deep velvety black. Size exceeds 147 mm. 1 ; female mature 
at 132 mm. 

The lateral line becomes fairly distinct and somewhat tubular 
in appearance if a well-preserved specimen is allowed to become 
slightly dry. 

1 The type cited by Vaillant measured 147 mm., or 130 mm. without 
the caudal fin. Our largest specimen, measures 134 mm. without the 
caudal fin. 
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Among the large-eyed species which we should refer to 
lenodervncluhys (Atyotofm* * pp. of Goode and Bean and 
Brauer) all except A. Copei (Grll, 1884, Goode and Bean 1896 
appear to have no more than about 20 ravs in either 8™.-,) 
or anal fin, and in this way can bo distinguished from A a ocijS 
which has about 27, very difficult to count exactly ' without 
injuring the slcn. The radial formula of Z 7 Copei t 
not rfated but Mr. Todd, who is usually accurate, depicts d! 27 
A. -7 m Goode and Bean s figure. The species, however seems 
to taper rather regularly m height from the shoulders to the 
caudal peduncle, and m this way differs from Z sooialis 
X. nodulosus has the eye very much smaller than any other 
know^species, and has more than 30 rays in both do£al and 

The characters of the skin which we have noted above are not 
of very much account m the determination of species because 

much depends upon the condition of the specimen. The S 

tions of the skm disappear rather readily if the fish is chafed in 
the net and move or fewer of the photophores may be rubbed off 
without leaving conspicuous traces. Even when perfect thev 
?i“ k , mole ( hbc sma11 nodules or tubercles than photophoref 
p rU n Ure - -Ti lieh re P resent the rudiments o? vestiges of 
Srfookecfbv^ magnification, and were in fact 
by Collett. " * ln 1118 types ’ tlou S b f °und in one of them 

adult 6 fSn n0 a TV™™ 8' iven refers to specimens of 

™ i ^ la ther badly mangled fish of 20 mm with 

ihff n> S?8mS t0 be a yolm g member of this species, with 
such h+Pol ln . genei ;' al conformation, allowing for differences 
liTiSS r, 0t tlle hea f due to age. The eye is Tbout 

tfieheadaW Tr - T * han , * hc SQOut > the length of 
The greatest height ln # tbe total ]en gth (without caudal). 
Icngth^of the a the liead ’ aboufc et mal to the 

length of the header 4 T* 18 more than balf of the 
peduncle TlS ’T 'TT the llei S bt ° f «“> <»udal 
head to the ra.Vofj *, the bod y ta P ors gradually from the 
in good ft*' * d0raal “ d anal not 

position W +Pn’ \ differ materially in extent and 
Whether natn™li ° f tb ° ad , u b Tlleir formulae are illegible. 
Photophores are ilLrf re,sult of abrasion in the net the 
As compared with tB * y\°, Uy f^ned to the ventral parts, 
and look much Hke ' tbnf f 1 ® adul t tlley . are relatively large 
S, glacialis) at n -I 1080 - 0 * s , ome ® U0 Pd /l ( e 'g- 8. erocodilus, 
youno- of S nwnrt mdar sisso, but are not brilliant as in the 
regularity Moreover, they show some attempt at 

lower half of thT 8611 ?- 01 ^" ^ bey form a border external to the 
set on the isthmu^T? 01 ? tb ° e y e < and arG rather closely 
Between the henrl a nej £hbouring parts of the gill-cover, 
most of the surface ) ld i tbe antral fins they are scattered over 
the ventral the of tbe lateral Bne. Behind 

the body fori-mnc^ b ® C0lae . m °re confined to the lower edge of 
hack as the middlf % if nd ’ u 'regularly treble or double, as far 
* ,mddle of th e anal fin, whence they are continued as 
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a single row on each side of the ventral edge to the origin of the 
caudal fin. The head (except the upper post-orbital part) and 
the belly are black : elsewhere the colour, after preservation is 
brown, thickly dotted with black ch'romatophores. 


Measurements, hi millimetres, and approximate number of Fin 
Rays in a specimen from S.Ii. 299, 


Total length without caudal tin 
Length of head 
Length of snout . 

Horizontal diameter of orbit 
Width between supra-orbital ridges opposite centr 
of eyes 

Snout to dorsal fin 
Snout to anal fin 
Snout to base of ventral fins 
Length of base of dorsal fin 
Length of base of anal fin 
Length of pectoral fin 
Length of ventral fin 
Height of body at origin of pectoral fin 
Height of body at anus 
Height of caudal peduncle 
Length of caudal peduncle between verticals from 
hind end of base of dorsal and origin of central 
caudal rays 
Number of dorsal rays 


Number of anal rays 


134 i 
32 
D 
11 

5 

80 

81 

64 

40 

40 

16 

14 

24 

24 

10 


15 
a. 28 


. e a. 28 


Our material was obtained as follows : — 

S.R.299.— 4/5-2-’0(i, 50° 13' 30" N, 11° 16' W., soundings 500 
fathoms, ooze. Temperature at 370 fathoms 10'8*C., at 
470 fathoms 9’7° O. 

One, 134 mm. (without caudal fin), taken in a trawl 
which failed to reach the bottom and captured 
nothing else except a big SiomAas boa. 

S.R. 351.— 5-8-’06, 50° 19' 30" N., 11° 6'.W„ 230 to 250 fathoms, 
fine sand. Temperature at 245 fathoms 101° C. 

One, 20 mm. (without caudal fin), taken in a bag of 
mosquito net attached to the back of the trawl. 

We have also a specimen taken by Dr. Schmidt in the Thor at 
49° 23' N„ 12° 13' W. 

A. socialis is otherwise known from the north-west coast of 
Africa to the Banc d’Arguin (20° N.), 392 to 740 fathoms ; Azores, 
380 fathoms ; Bay of Biscay, 1,200 fathoms. The Talisman 
and Travailleur took it in seven hauls, one specimen in each of 
six hauls, and 133 in the remaining haul, from which Vaillant 
considers that it may be a gregarious species. The first Helga 
record suggests that it is not wnolly a ground fish, though the 
trawl on that occasion must have been very near the bottom. 

[ 188 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



V. ’06. 


51 


iv. Recent Additions to the British-and-Jrish List. 


The restoration to the list of Bathytrootes restrains is noted 
above (p .45). Other fishes, which have been only taken or 
recognised since our first report was published, are— 


Fristiurus murinus, Collett. 

Raia bathyphila, sp. n. 

Raia sp. 

Microstoma sp. (young). 

Avgyropclecus Olfcrsi (Cuv.). 

Sternoptyx diaphana, Hermann. 
Scopelus Hmnboldti, Risso. 

Scopelus sp. 

(?) Paralepis pseudoooregonoides, Sarato. 
Notacanthus rostratus, Collett. 
Bathygadus melanobranchus, Vaillant 
Lyconus brachycolus, Holt and Byrne 
Halargyreus affinis, Collett. 

Laemonama latifrons, Holt and Byrue 
Gargilius sp. (Jensen fide Schmidt). 
Melamphdes megalops, Liitken. 
Gyttosoma Ilelgae, Holt and Byrne. 
Gottu/nculus Thomsoni, Gunther. 
Oneirodes megaceros, Holt and Byrne. 


We add a note about some specimens of the genus Orvstallo- 
gobms which may possibly be distinct from G Missoni/ They 
were taken in the Irish Sea. ^ 


Fam. SGYLLIIDAE. 

FRISTIURUS MURINUS, Collett (1904). 

Fristiurus murinus, Collett (1905). 

S.R. 483 — 30-S-’07. 51° 37' N„ 11“ 66' W„ 610 to 664 fath. 

Temperature at 546 feth. 8'34 C. Salinity 

One adult male, 37 8 mm. 

,3® P& a y0lm Z example of 226 mm., was taken by the 
depth^ SaTS nortWest of tlle Hebrides at about the same 


Fam. RA1IDAE , 

RAIA BATHYPHILA sp n. 

S.R. 335 .-i 2 . 5 JO 6 51° 12' 30" JST„ 12° 18' W. to 51“ 17' 30" N. 

16 W., 893 to 673 fathoms. Temperature at 700 
fathoms, 6-84° C., salinity 34’99 %„ 

One, 101 mm. across disk. 
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The specimen is quite immature, but as some of its characters 
are of a nature not likely to be altered beyond recognition with 
growth, it may be used as a type. 

Its nearest relative appears to be It. isolrachys, Gliuther(18S7) 
known from a specimen taken by the Ghallenrjer south of Japan 
at 365 fathoms. ' 1 


Principal Measurements. 

Width of disk .... 

* Length of disk .... 

Total length .... 

*Pi e-oonlar length 

Length of eye .... 

Distance from front edge of eye to liind edge of spil 
Width of inter-orbital space 
Length of tail from hind insertions of ventral Jins 
Length of part of tail occupied by median fins 
Preoral length, measured to centre of nasal valves 
Preoral length, measured to centre of gape 
Width between nostrils . . 

Width of exposed part of mouth . 

Snout to coracoid 
*Snout to angle of pectoral fin 


101 mm. 

88 „ 
184 „ 
22 „ 

7 „ 

■acle 9'5 „ 

7 „ 
98 „ 
on 

-.0 „ 
26 „ 

29 „ 
13-5 „ 

11 „ 
45 „ 
58 „ 


the measurements marked (*) are taken from the snout to the point 
where lines between hind margins of disk, front margins of eyes and 
angles of pectoral fins, respectively, cross the long axis of the body. 


Anterior margins of disk only slightly undulated, forming, by 
lines drawn from lateral extremities of pectoral fins to tip of 
snout, a general angle of about 88'5°. Angle of snout, from ex- 
tremi ties of aline (measuring 55 nun. in the type), drawn across 
disk through anterior margins of eyes, about 102°. Extremity of 
snout rounded. Angles of pectoral fins broadly rounded, their 
lateral extremities nearer to the hind end of the disk than to the 
snout. Teeth small and bluntly pointed, about 36 rows in the 
upper jaw. Lips without conspicuous papillae or fimbriation. 
Buccal region defined posteriorly by a conspicuous fold of skin. 
Dorsal and caudal fins confluent by means of narrow membranes. 
Dorsal surface (except a narrow border along anterior and a 
rather wide border along posterior margins of disk, and part of 
ventral fins) set with small, slender, baclcwardly directed thorn- 
like spinules, each supported by about four radiating basal 
processes, and, on. the disk, distributed at intervals about equal to 
their length. Orbital spines, 1 one in front and two behind the 
eye on each supraorbital ridge. Humeral spines, three in a 
median line from the head to the shoulder girdle, and two at each 
extremity of the latter, the outermost smaller than and slightly 
posterior to the others. Linear spines, thirty in a single 
median row from the shoulder to the first dorsal fin ; some of the 

J- The structures here described as spines have swollen bases, but no 
radiating basal processes.- 
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spinules on the sides of the tail larger than the rest and with 
somewhat swollen bases. Ventral surface smooth except at the 
edges of anterior part of tail. Dorsal colouration’ cold sepia 
appearing ashy-brown by reason of the spinules Ventral 
colouration brown, except the front of snout, mouth parts and 
belly. 1 

These notes must be taken as a brief description of the stae-e of 
growth under observation, and not as a diagnosis of the species 
In older specimens the general shape of the disk will probably be 
found to remain much the same, save for minor undulations of 
the disk m adult males The tail probably becomes relatively 
shorter, theteeth certainly more numerous and, in males more 
sharply pointed as growth proceeds. The spinulation of the 
dorsal surface is not likely to undergo much alteration but 
spinules may appear on the anterior margins of the ventral 
surface ; and adult males may probably have the spinules of the 
dorsal anterior margins enlarged and the general spinulation of 
the dorsal surface reduced, and will, of course, have the usual 
vZ* °^ le P resse d, inwardly directed spines on the pectoral fius. 
iheoibital and humeral spines may become obsolete in adults 
mt m intermediate stages there may be found (as indicated by 
enlarged spinules in the specimen before us) a row ofskor eio-th 
small spines on either edge of the rostrum. The linear median 
spines will probably be replaced, as growth proceeds, to a greater 
oi less extent by the intercalation of new spines in the same line 
hwe w eS6ntS T eS be ?? mes . obsolet, '> hut old specimens may 
nZ Z* " S r n SpineH in front of ^ pelvic regioZ 
!l T gle series of hiteral spines on each 

certa^nlZ okI’iT 4 kr ^ e 1 at sta S e °f growth, and almost 
certainly obsolete or absent m adult males. The dorsal 

18 Hkely *? alter ’ but the dark colour may 

i3 t"ewh“e VentraI SrafaC0 '° r ’ ° n th ° contoy > *4 


Ra.ia. sp. 

“ eftsui ' in 8' about 230 nun. across the disk, taken at the 
circulariZ’nZ w mur ' inu8 .> has a general resemblance to R. 
much mm’o 9. 0UC ! ( S8 ¥ su s^'ieto). It is, however, armed with 
back 6 , m , lc ahlo spines and lacks the white spots of the 
• home dark pigment is present ventrally. 


Pam. SALMONIDAE. 

Ml OR OSTOMA sp. 

S.R. 2s h--20-5-’05, 50 miles ca. N. by W. of Eagle Island, 55° 1' 

trawl oZ? , / oundin 8'« 1.200 fath. Mid-water otter 
trawl at 1,150 fathoms. 

Several. 10-12 mm. ca. (without caudal). 
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S.R. 337. — 12-5-’06, 51° 19' 30" N, 12° 9' 30" W., soundings 
768 fathoms. 

Mid-water otter trawl at 1-20 fathoms. 

One 14 - 5 mm. (without caudal). 

The specimens are too small for specific determination, but 
may be Microstoma groenlandica, Reinhardt (1841). 


Fah. STERNOPTYOHIDAE. 

STERN OPT YX D1 APTIAN A, Hermann. 

S.R. 481.— 29-8-’07, 50“ 59' N„ 11° 52' W„ soundings 920 to 
1,064 fathoms, mid-water otter trawl fished at about 600, 
to 900 fathoms, and to the surface 
One, 45 mm. without caudal fin. 


ARGYROPELEOUS OLFERSI (Cuvier, 1829) 

Argyropelecus Olfarsi, Brnuer (1906). 

S.R. 302,— 5-2-’06. 52° 64' N., 11° 54' W„ soundings 460 
fathoms. Mid-water otter trawl at 300-350 fathoms. 
Temperature at surface, 10'5° 0., salinity 35’37°/ 00 , ; 
at 250 fathoms, 10'22° C., 35'37“/ ; at 350 fathoms, 
9-91° C„ 35'34°/ 00 . 

One, 38 mm. 

S.R. 470.— 24-8-’07, 56° 16' N„ 11“ 27' W„ soundings 770 
fathoms, mid-water otter trawl at 400 to 500 fathoms. 
Temperature at surface 15'8 0., salinity 35 - 30°/ oo ; at 500 
fathoms, 9'03 C., 35'35% 0 . 

One, 3G mm. 

We are indebted to Mr. Regan for naming the first specimen, 
and for demonstrating the characters which appear to avail at 
all stages to distinguish this species from the common form of 
onr area, A. liemigymnus. 

The Irish records add little to the knowledge of distribution, 
since A. Olfersi is already known from the coasts of Norway and 
Portugal, hut it is interesting to note that while off the Irish 
coast the Hdga collects A. liemigymnus in considerable number 
and at all stages of existence, she has only taken two rather 
large specimens of A. Olfersi. 

The last-named species ranges in the Atlantic from the North 
Cape to the Cape of Good Hope on the eastern side, and has 
occurred also oft' the coast of North America and in mid-ocean 
towards Brazil. In the Pacific it is known from the Indian 
Ocean, Gulf of Panama, and perhaps from off China (cf. Brauer, 
1906). 
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-Fam. taralepilae. 

(?) PAPALEPIS PSEUDOGOREGON CUBES, Sarato (1S87). 
S.R. 440. — 16-5-’07, 51° 45' N 11° 49' w 

SS5? sS Teffiperatee &S s ?S 8 c 9 

naSiTut is 

ssssr** Coiiett a^dcub^^p^ss 

a w irrf h i ias ] °^ 

suggesting Pomfapij and with an unusually "precodouTTnd 
relatively large anal fin immediately in front of Z caudT The 

Fam. SGOPELIDAE. 

SCOPELUS E UMBOLDTI (|i ss<r , Liitken, 1892). 

S.R. 302^5/6-2-1)0, off Tearaght Light, Co. Kerry, 51° 54 

otter trail Jl’ ? nnd 'T 460 ^oms, mid-water 
35-39 °/ 1 tsurfllce ' temperature 10-5°C„ salinity 

One, 33-5 mm. 

in liiieeHni, be . en “ enti °?ed, without particulars 

1905 IT n qnn 41 j 6 ? 4 ° u4 Wl4 ^ Pickeries, Ireland Ed. Invests 
pajifn fi 9 5? 0 r^7 n0te 7 ad ^ d *<>**« reprint of theiame 

Spa.X,t n Ttdi ,ani 
AirSoS i’ofth^&LS „ d 

Un^hYrS Y?h the P?** , Its “P*™ *7 *» Helya 
1896) to Ireland 8 * h . e , Ba 7 of Bisca y (Koehler, 

record reaching 37 ° jvj 6 Amenc£in slde we do not know of a 

SCOPELUS sp. 

**• 3 “7™ 8 ‘'&S” t' 3 °" V ,r V - «• •» 685 Mmm, 

o ' ;L awI Temperature at 600 fathoms, 7-92° C 
ne ’ 77 mm., without caudal fin. 


Printed image digitised by the University of Southampton Library Digitisation Unit 



V. '06. 


56 


The specimen is very much mangled, and all that can be said 
of it with certainty is that it is specifically different from any 
form known as an inhabitant of the British-and-Irish area. Prob- 
ably it may belong to the section Lampadena, defined as a genus 
by Goode and Bean (1896), but of the photophores none are ex- 
tant except three of a thoracic, and perhaps two of a pectoral 
series. They are relatively small and, even with clue allowance 
for the condition of the specimen, may he called deciduous. The 
head is apparently destitute of large luminous organs. There 
is a narrow ovoidal luminous patch on the dorsal side of the 
caudal peduncle, and on the ventral side is a similar hut larger 
patch about as long as the eye. 

The eye is much longer than the snout. The latter is blunt 
and abrupt, and slightly carinate in the middle line. The supra- 
orbital ridges are strongly developed, with a well-marked (but 
hardly spinous) posterior projection. There is a small back- 
wardly directed spine above the dorsal origin of the pre-opereular 
keel, which is oblique and terminates ventrally at a point which 
is separated from the eye by a distance about equal to a diameter 
of the eye taken in the same- line. 


36 or 37 scales cross the lateral line, and in a trans- 
verse series there are four above and six below the lateral line 
in front of the anal fin, and five below the line at the anal fin. 
Though most of the scales are missing the formula is reasonably 
legible from the pouches. The few scales which remain are thin, 
cycloid, not lustrous. The dorsal fin commences at the same 
vertical as the ventrals and has 13 rays, the last bifid to its 
base. The anal commences behind the vertical from the end of 
the base of the dorsal, and now exhibits 10 rays, but some part 
of its middle is missing. Its base is about as long as the distance 
from its last ray to the anterior ventral ray of the caudal fin. 

The subjoined dimensions may have been to some extent 
modified by laceration of the body, so as to present a relatively 
less length and greater height than in normal. 


Total length without caudal lin 
Length of head .... 

Length of snout .... 

Horizontal diameter of eye 

Width between supra-or- I At anterior extremities 
bital ridges (At posterior ext?;emities 

Snout to ventral end of pre-opereular keel . 

Snout to. first dorsal ray 

Snout to first anal ray 

Length of caudal peduncle (ventral) 

Length of base of dorsal fin 
Height of body at first dorsal ray . 

Height of caudal peduncle . 

Colouration brownish black. 

[ IW ] 


77 mm. 
24 „ 


o 11 
11 .. 
18 _ „ 
31*5 „ 
45 „ 

16*5 „ 
11*5 „ 
21 „ 
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Fam. NOT A Oa nthida r. 

NOT ACANTHUS ROSTHATUS, Collett (1889). 

S.R 486.— 3-0-’O7, 51° 37' N., 12° 1 W„ 600 to 660 fathoms 
stones, dredge. 

One, ca. 310 mm. 

S.R. 493. — 8-9-07, 51° 58' N„ 12° 25' W.. 533 to 570 fathoms 
trawl. 

One, ca. 350 mm. 

SLR. 499— ll-9-’07, 50“ 55 ' N„ 11° 29' W„ 666 to 778 fathoms, 
trawl. 

One, ca., 320 mm. 

SLR. 500. — ll-9-’07, 50° 22' N„ 11° 26' W„ 625 to 666 fathoms, 
mosquito net on trawl. Temperature at 600 fathoms’ 
8-22 C., salinity 35-41°/ on . 

One, ca., 290 mm. 

SLR. 504— 12-9-’07, 50° 42' N„ 11° 18' W., 627 to 72S fathoms 
fine mesh net on trawl. 

One, ca. 310 mm. 

Collett’s type was obtained on the Newfoundland Banks. 

The British Museum possesses an example from the Cape of 

Good Hope. Our specimens are undoubtedly referable to 

Colletts N. rostvatus, but the synonomy of the species seems to 

require further consideration. 


Fam. MAGRURIDAE. 

BATHYGAjDUS MELANOB&ANCHUS, Vaillant (1888). 

Bathygaclus melanobranchus, Collett (1896), Brauer (1906). 

S.R. 397. 2-2-07. 51° 46' N,, 12° 5' W., 549-643 fathoms, 
Temperature at 5,00 fathoms, 8'7l°C., salinity 35-37°/ 
One, 290 mm. 

Our specimen was named by Mr. Regan after comparison 
with one of Vaillant’s types. In the Atlantic it has not pre- 
viously been taken north of the coast of Morocco. In the area 
bounded by Morocco, the Canaries, and the Azores, its recorded 
depths are 454 to 851 fathoms. In the Pacific it is knowD from 
depths between 141 and 718 fathoms. 


LYCONUS BRAGHYGOLUB, Holt and Byrne (1906). 

S.R. 352. 5-8-06. 50° 22' N., 11° 40' W., soundings 800 
fathoms. Mid- water otter trawl at ca. 700 to 750 

fathoms. Temperature at 700 fathoms, 7’33° C. 

One, 237 mm. 
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. Tho not Iwve been nearer the bottom than the particular, 
given above seem to denote, since it caught some bottom- li vim 
Crustacea. JU a 

W e 2' a y e g iv „ eu a . 111,1 description of the specimen in Ann Man 
Nat. Hist., S 7, xvin., pp. 423-426, but on p. 425, in the second 
Ime below the table of measurements, the specific name " I 
pinnatm ” was inadvertently written “ L. b-revipinms.” 


Fam. GADIDAE. 

H ALA ROYREUS AFFINIS, Collett (1904). 

If ala i-gyre as ajjinis, Collett (1905). 

S.R. 400.-5-2-W. 51° 18' N, 11° 50' W„ 525-600 fathoms 
temperature at 580 fathoms, 8'35° C, salinitv 35-50°/ 
One, 278 mm. ,00 ‘ 

CoHett’s five types were taken at 600 to 710 fathoms, north- 
r 1 /; Hobndes ’ bottom temperature, 8-07° C. (three), and 
at 410 fathoms south-west of the Faros (two). Therefore of 
the six specimens known to science four have come from within 
the isritish-and-Irish area. 


LAEMONEMA LATIFRONS, Holt and Byrne (1908). 

HR. 489.— 4-9-’07. 51° 05' N„ 11° 55' W, 720 fath„ trawl. 

1 wo, about 140 and 160 mm., the types described in 
Ann. Mag. Nat. Hist., Jan., 1908. 


GARGILIUS sp., Jensen, fide Schmidt (1906). 

S.R. 439.— 16-5-’07. 51° 45' 30" N, 12° 31’ W. Soundings 
584-723 fathoms. Triangular mosquito net at surface, 
11-30 p.m Temperature, 11-75° C. Salinity, 35'44 7 00 . 
Several, small. 


So far as we are aware Jensen lias not yet published a descrip- 
this fish, nor given it a specific name. It was discovered 
by Schmidt in his 1905 cruise in search of eel larvae, apparently 
a” H° 43' W., soundings 656 fathoms. The 

epth ot the fishing engine is not stated, but appears from the 
context (Schmidt, 1906, p. 177) to have probably been at some 
distance from the bottom. Our specimens, though quite small, 
are evidently of the same species as an example kindly given to 
us by Hr. uchmidt. It is not represented, except possibly as an 
msurhciently characterised larva, in any of the earlier Helga 
bs in fact confined in record to two stations, 
both ot which are within the Irish section of the 0-1,000 fathom 
none. 
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Fam. BE RV CUD A E. 


MELA .1/ PI! AES MEGALOPE, Liitken (1877). 


Melcmpham megalops, Giinther (1887), Brauer (1906) 
Pleetrom.ua megalops, Goode and Bean (1896). 


S.R. 


139. — 15-5- 07. 51° 45' 

584-723 fathoms, 
face, 11.30 p.m. 
35-44 

/ on 

One, 32 mm. 


r ■ ;> 9 12° 31' W. Soundings 

1 nangular mosquito net at sur- 
Temperature, 11-75° C. Salinity 


As Biauer shows, the head is nearly smooth in perfect speci- 
mens, and not covered with naked ridges and spinous processes 
as m Lutken s figure of the type. 

The latter was obtained from the stomach ot a Goryphaena 
south of the Azores The Valdivia took specimens in vertical 
" et \’“ the Gulf of Guinea, Bay of Bengal, Gulf of Aden, and off 
the JN.it. coast ot Africa. The depths to which the nets were 
lowered varied from 1,094 to 1,914 fathoms. In the only case in 
are given the net was, at its deepest, about 
I,(i76 fathoms above the bottom. 


Fam. EEL DAE. 


CYTTOEOMA II E LG AM , Holt and Byrne (1908). 

S.R. 4S7. 3-fl-’07. 51° 36' N„ 11° 57' W., 540 to 660 fath 
trawl. Temperature at 500 fathoms, 8'65° C. Salinity 
35-35°/ . J 

I OO* 

One, 244 mm., the type described in Ann. Mao, Eat. 
Hist, Jan., ’OS. 


Fam. GOBIIDAE. 

CP. YET A LLOGOBIUS sp. 

S.R. 412.-15-2-07. 53° 40' 30" N., 5° 36' W., soundings 524 
fathoms, townet 25-0 fathoms. Temperature at 25 
fathoms 7-ll°C., salinity 24-33°/ no ; at surface 7-25° C„ 
35-33°/ . 

I OO 

Two, about 14-5 mm. without caudal fin. 

ese little fishes are too much damaged to afford material for 
exae diagnosis of characters. They are very like G. Nilssoni at 
6 *t me , slze ’ seem to have the head rather smaller and the 

yi°x i q s ,t el * an d more oblique. The myomeres are about 
tin h’ a - a PP ear f° have been defined (in the perfect eondi- 
■mn ,^™ nu * e ehromacophores. Similar chromatoph ores 
< ppear to have been generally but rather sparingly distributed 
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oyer the body ; but it is possible that what seems to he bluet 
pigment is merely adventitious dark matter of extraneous or Wn 
adhering to the lacerated skin. The ventral fins are wanting 
the pectorals short, the dorsal and anal illegible in fin-rav 
formula. One of the specimens is a female with ovaries filled 
with apparently ripe ova. 

Excluding jj, e pigmentation as doubtful, these fishes, in anv 
characters winch have been preserved, cannot be distinguished 
with certainty from the young of G. Nilssoni, but we have never 
seen a female, undoubtedly referable to that species, mature at 
so small a size. 


Fam. COTTIDAE. 

G01IUNGULUS THOMSON 1 (Gtinthcr, 1882), 
Oottunculus torvus, Goode C18S3). 

S.R. 494.— 8-0-07. 51° 59' N„ 12° 32' W„ 550 to 570 fathoms, 
hne-mesh net on trawl. 

One, 40 nun. 

S.R. 506.-- 12-!)-’07. 50° 34 N„ 10“ 1!)’ W., CGI to 672 fathoms, 
temperature at GOO fathoms. 8-22° C. Salinity 
35’53.° 1 

One, 114 mm. 

This fish occurs in deep water on both sides of the North 

Atlantic. 

Fam. geuatiidae. 

ONEIRODES MEGACEliOS, Holt and Byrne (1908). 

S.R. 497.— 10-9-07. 51° 2' N., 11° 36 W., 775 to 795 fathoms, 
ooze. trawl. 

<Jne, about 95 mm., the type described in Ann. Muq. 

Nat. Hist., Jan., 1903. 


LIST OF AUTHORITIES REFERRED TO. 

Alcock, 1891.— Ann. Mag. Nat. Hist. (6), VIII.— “ Natural History 
Notes from R.I.M.S. Investigator.” 

Alcoek, 1892 — Ann. Mag. Nat. Hist. (6), X.— “Natural History 
Notes from R.I.M.S. Investigator." 

Alcock, 1894.— Joum. Asiat. Soc. Bengal, LXIII, pt. 2.— “Natural 
History Notes from R.I.M.S. Investigator." 

Alcock, 1899. “ Descriptive Catalogue of the Indian Deep-sea Fishes 

in the Indian Museum.’' 
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Alcock, 1892-1900. — “Illustrations of tlie Zoology of KIMS 
Investigator.” ' ' 

Bonaparte, 1832-41.--“ Iconografia della Fauna ltalica”-3. Pesei 
Boulenger, 1904.— Cambridge Natural History. 

Boulenger, 1907— Ann. Mag. Nat. Hist. (7), XIX. -“On the varia- 
tions of Stereolepis gigas.” ' 

Brauer, 1906— Wisst Ergebu deutsch. Tiefsee-Exp., Valdivia, Bd 
AV., .Liei. 1 — Tiefsee Fische.” 

Clarke, J. Eagle, 1893. — Naturalist. 

Collett, 1880. —Norwegian North Atlantic Expedition, 1876-78, Zool 
fishes. ’ 


Collett, 1889.- 
Collett, 1896.- 


-Bull. Soc. Zoo! France, XI V.-“ Description d'un 
espeue nouvelle tlu genre Notacanthus." 

-Result Camp. Soient. Monaco, X.-“ Poissons prove- 
nant ■ • ■ du Yacht Fffirondelle (1685-88).’’ 
Collett, 1904. — Forli. Vid. Selsk. Chria., 1904, No. 9. 

Collett, 1905,-Kep on Norweg, Fishery and Marine Investigations, 
II., No. 3_ — “Fiske mdsainlede under Michael Sure' 
„ . . iogteri Nordhavet, 1900-1902 ” 

Cuvier, 1829. — “ Kegne animal.” 

Cuvier and Valenciennes, 1828 - 49. — “ Histoire natnrelle des 
Poissons. 

Bay, 1880-84. “Fishes of Great Britain and Ireland.” 

Delaroche, 1809. — Ann. Mus. d’Hist. nat,, XIII, 

Carman, 1899-Mem. Mus. Comp. Zool. Harvard, V.-“ Reports of 

“ ®^P loi ' atl , orL off the West Coasts of Mexico, etc. 
XXVI., Fishes.” ’ 

Gilbert, 1891 — Proc.U, S. Nat. Mus. 1891, 546. 

Gill, 1883— Proc. U.S. Nat. Mus., VI. 

Gill, 1884— Proc. U.S. Nat. Mus., V— « Diagnoses of new genera and 
species ot deep-sea fisli-like vertebrates.” 

Goode, 1883— Bull Mus Comp. Zool., Harv„ V. 10.-“ Fishes of the 
II lake. 

Goode and Bean, 1879— Proc. U.S. Nat. Mus., II. ' 

Goode and Bean, 1882— Bull. Mus. Comp. Zool. Harv., 1882. 

Goode and Bean, 1895.-“ Oceanic Ichthyology.” 

Gunther, 1859-70 — “ Catalogue of Fishes in British Museum.” 

Gunther, 1878. Ann. Mag. Nat. Hist. (5), II. “ Preliminary notices 
of Deep-sea Fishes . . . Challenger.” 

Gunther, 1887.- -Report on the Scientific Results . . . Challenger. 

Zool. XXII. — “Deep-sea Fishes.” 

Gunther, 1882— Proc. E. S. Edin., XI. 

Gunther, 1889— Ann. Mag. Nat. Hist. (6), IV— “ Report of a Deep- 
sea Trawling Cruise off S.W. coast of Ireland 
Fishes.” 


Holt, 1893. — Journ. M. Biol. 

loptera.” 


Assoc. (2), III ,- — “ Scoipaena dacty 
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Holt, 1898. — P.Z.S. — “Contributions to our knowledge of the Plank 
toil of the Faroe Channel, No. 5, Fishes." 

Holt and Byrne, 1905. — Fisheries, Ireland, Sci. Invest., 1 905, 11.—“ First 
Report on the Fishes of the Irish Atlantic Slope.” 

Holt and Byrne, 1906.— Ann. Mag. Nat. Hist., XVUI “On a new 

Species of Li/conns from the North-east Atlantic.” 
Holt and Byrne, 1907 —Ann. Hop. Fish. Ireland, 1905, L’t. II.— “First 
Report on the Fishes of the Irish Atlantic Slope” 
(reprinted, with note, from Holt and Byrue, 1905), 
Holt and Byrne, 1908. — Ann. Mag. Nat. Hist., S. 8, I. — “New Deep 
sen Fishes from the South-west Coast of Ireland." 
Holt and Calderwood, 1895— Sci. Trans. R. Dubl. Soe. (2), V.— “Re- 
port on the rarer Fishes.” 

Johnson, 1862. P. /. S. — “ Description of some new Genera and 
Species of Fishes obtained at Madeira.” 

Jordan and Evermann, 1896-98— “ Fishes of North and A T M, 11,, 
America.” 

Koehler, R., 1896. — Ann, Univ. Lyon.- Campagne du Cav./lan- 
Poissons.” 

Kroyer, 1844-45.— Naturhistorisk Tidsskrift, II— “ Ichthyologist 
Bidrag.” 

Lowe, 1843-60. — “ History of the Fishes of Madeira ” 

Lutken, 1877— Overs. Kgl. Danske Vid. Selslc. Forhandl.— “ To 
sjaelduere pelagiske Berycider.” 

Lutken, 1892. — Spolia Atlantiea. 

Lutken, 1898, — Danish Ingolf Expedition, h’ishes. 

MTntosh and Masterman, 1897— “ British Marine Food-fishes.” 
Moreau, 1882. — “Histoire naturelle des Poissons do la Franco.” 
Reinhardt, 1841— Yid. Sclsk. Nat. Math. Af. VIII. 

Richard, 1904. — Bull. Mus. ocean. Monaco, 11. — “Campagne . . 

Princess Alien en 1903.’ 

Risso, 1810, — “Ichthyologic do Nice.” 

Risso, 1820. — Mem. Acad. Torin., XXV. “Memoirc sur . . . ■ 
Alepocephale . . . . ” 

Risso, 1826. — “Histoire naturelle ... do l’Europe mtiridionalc 
. . . .” III. 

Sarato, 1887. — Moniteur des Etrangers, Nice. — “ Note sur les 
Poissons de Nice.” 

Scharff, 1891. — Proc. R, Irish Acad. — “ Fishes of Lord Jlandon ami 
Flying Falcon." 

Schmidt, Jolis., 1906— Cons. perm, interuat. pour l’Explor. dolaMer, 
Rapp, et Proc.- verb. , V. — “Contributions to the 
Life-History of the Eel.” 

Smitt, F. A., 1893 — “History of Scandinavian Fishes.” Ed. 2. 
Vaillant, 1888. — Expeditions Scientifkpies du Travailleur et du 2'ulii 
man . . , , 1880-83. — “Poissons.” 

Williamson, H. C., 1894— 12th Ann. Rep. Fish. Board Sooth, 1893, 
Pt. Ill, — “ Anatomy of the Pectoral Arch of the 
Grey Gurnard ” 
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EXPLANATION OF PLATES I to V. 

Plat 10 I. 

Scorimena dactyloptem, 410 mm. * |. Outline, scales somewhat 
diagrammatic. 


Plate II. 

Scorpaena cristulata, 504 mm. x 


Pin 1. 


Pis 


Plate III. 

Alepoce.phalus rostratun, 553 nun. x The scales, which 
are m part restored, are shown without the natural dark 
epidermal covering. On the bases of the dorsal and anal 
fins they are somewhat more pointed in outline and extend 
somewhat farther on to the rays than is shown in the 

AUpocephalus Giardi, 590 mm. x J, The scales which have 
ratline 16 ^ 016 ' 1 S1 ° U C be somewI '«t more pointed in 


Plate IV. 

AUpocephalus Giardi. 
Fig. 1. Larva of 20-5 mm., Helga, CXX 
Fig, 2. Larva of 35 mm., outline, S.R. 327. 


Fig 

Fig 

Fig. 


liatkytroctes roslratus. 

3. Larva of 10 mm., S.R. 193. 

4 L s!r 2 0 82 C “' H mm ’’ tmm two «pecimons, S.R. 224 and 
5. Larva of 32 mm., S.R. 221. 


T1 r Ti \ lum ‘> 

The lines below the figures denote the natural size. 


Fig. 1. AUpoyhalusmcicrapterus, 330 mm. x-J, outline. 

SWmKs ’ 14 7 lnm - outline, sligl 


Plate V. 


from Vaillant, 


;htly altered 


NOTE ADDED IN PRESS. 

SCOliPAENIDAE. 

d ela d o Nice,” 

Sco, -poena in m-eat detail .V" 07 L 1 ? 08 ]) discusses the local species of 
and affinities of S of ’ ^rr sbou ^ ke consulted as to the characters 
distinction between 446 1S , es P ecia % interested in the generic 

to the last named <-enus r? S f bastes < relegating S. dactylopteru 
with our descrinhm, r ,, IS conclusions, however, read in conjunction 

support the exclusion nf c*? ad ^ fc of S - cr istulata, do not seem to 
exclusion of S. dactyloptem from the Scorpamae. 
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Appendix, No. VI. 


INDEX 

TO THE SCIENTIFIC PUBLICATIONS OF THE FISHERIES 
BRANCH OF THE DEPARTMENT OF AGRICULTURE 
AND TECHNICAL INSTRUCTION FOR IRELAND. 


1901—1905. 


COMPILED BY 

(Jhakles Green, B.A. 

Note. — Pages referred to by a small Roman numeral belong 
to the Report of the Scientific Adviser prefixed to Part II of 
the Annual Report on the Sea and Inland Fisheries of Ireland. 

Pages referred to by an Arabic numeral will be found, in 
1901 and 1902-03, in the Appendix to Paid II of the Annual 
Report and in reprints therefrom, and, in 1904 and 1905, in 
the separate numbers of the series entitled Scientific Investi- 
gations (indicated by a large Roman numeral), and in the 
Appendix to Part II of the Annual Report. Separate indices 
will be found in the volumes for 1904 and 1905.' 

In the Index of Subjects, the year is denoted by dark figures 
m round brackets. 


i. — I ndex of Authors. 

Aren.s, 0., 

Observations on the spawning season of the Rainbow trout— Set. 
Invest., 1904, VII, p. 9. [1906], 

Byrne, L. W., see Holt and Byrne. 

Calman, W. T., 

Note ™!S„? semis of Euphausicl Crustacea— Ann. Rev., Ft. II, 
1902-03, p. 153, pi. xxvi. 11905]. • 

Cumacea— Sci. Invest., 1904, /, pi. i-v. [1906]. 

Carpenter, G-. H., 

Pycnogonida— Sci. Invest., 1904, IV, pi. i-iii. [1906]. 

Cole, Grenville A. J., and T. Crook, 

n rock specimens dredged from the floor of the Atlantic off the 
west coast of Ireland in 1901— dam. Rep., Ft. II, 1901, p 133. 
pl. xx-xxii. [1903]. . 

Crook, T., see Cole and Crook. 

Fisheries, Ireland, Sci. Invest., 1906, VI, [Published, February, 1908] . 
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Delap, M. and C., 

Harb ° Ur ’ UBW901 -*»- %•, 

N %05, FZ7 P1 “3!7i0O6] Vale ” Cia Hal ' b0Ur ’ 1902 -1®5 Sci. Invert., 

Delap, M. J., 

Notes on the rearing, in an aquarium, of Uijuim, Lamanld, Perm 
[1905 ^“' "" V " ’ 1902 ‘° 3, P ' 2 °’ P 1, 1 Md h! 
Notes on tiro rearing in an aquarium, of Antrim merit, t, L - lm l 

ffefS06J. (taabW) “ Wc ‘- IWeaL ’ 1906 ’ VU ’ !>■ 22.“ 

Darkan, G. L\. 

Uecord of the Copapoda taken on tho mackerel fishing grounds off 
The Nudibranchiate Molluscs of Ballynakill and Bofin Harbours 

[1903? way ~-']“ i - X{(:v - vt n ’ 10O1 > p- l23 - pi. xviii, “S: 

Report on the Copepodn of the Atlantic Slope off Counties Mavo 
fl90S] Gah ™ y_ ‘ 4 ’"'' Ft 1902 ' 03 ’ P- 23 ' Pi- iii-xiii. 

J'S&S ° p f X 

v e s.^ aris (EUis and 

VM - 0ottWi ’ Vernll— Sei. W, 

Gough, G-. G., 

The ^“"™ ln . l£ j ; ™ 0 ^ f Dime Lough and district--, Set. Invest., 1905, 

Gough, L. H., 

1>lai 1904, Vljti fl906J iSl1 Light ytations i” 1904 — Sci, Invest, 
Gbeen, C., 

^ ia 'ciUUrrfr-— d o£ T -r t PP' 1 ratus used in Salmon and Trout 

, pt ■ II, 1901, p. 197. 119031. 

matin/ their °" t! f e sia , ! of Sill,non «ggs, in relation to esti- 
matinB their numbor-.l,™. Vt ’ll, 1902-03, p. 350. 

Hein, W., 

Investigation k into the food requirements of brown trout fry in the 
latching trough and in the artificial redd— Set. Invest., 1905, 

I 111, p. 3, pi. 1 and n. [1907], 

Hickson, S. J., 

Remarkable l roIn the west coast of Ireland— Sci. Invest., 

HlLLAS, A. B. E., 

K ^°/™e s f / aa i?ri4 n 7 yVf' kin S “periments in Ireland, 1902-1905— Sci- 
invest, 1904, VII, p. 14, fl9061 
See also Holt and Hxllas. J 
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Holt, E. W. L., 

Report Of tile Scientific Advisor — Ann. Vcn., Pt. II. 1901 n cii 
[1903], 

The public oyster beds on the coasts of Counties Wicklow and 
Wexford — Ann. Hep., Pt. II, 1901, p. 4. [1903], 

The relation between size and sexual maturity in Pollen Inn lien 

Pt. II, 1901, p. 146. [1903|. ' ■ ■ 

Report Oil the artificial propagation of Salmouidao for the season 
1901-1902— .f an. Hep., Pt. II, 1901, p. 148. [1903]. 

Record of Salmon marking in Ireland, 1898-1902 —A nn lien Pt Jl 
1901, p. 165. [1903]. ’ 

Report of the Scientific Adviser- Ami. Hep. PI. II 1902-03 n 
vii. [1905]. ’ 1 ’ 

Mote on the manorial value of the seaweed (Hculnplinm mucslris— 
Ann. Iicp., Pt. 11, 1902-03, p. 344. [1905]. 1 

Report on the artificial propagation of Salmmiidac for the seasons of 
1 ®; 1 ® and 1903-1904 — Ann. Hep., Pt. II, 1902-03, p. 346. 
[laUoJ. 

Report of the Scientific Adviser— dim. Hep., pi. U 1904 „ v 

[1906]. 1 ' ’ 1 ’ 

Report on the artificial propagation of Salmonidae during the 

season of 1904-1905 — Set.. Invest 1904, VII , p. 3. [19061 

tllG ® c,ent ^ c Adviser — Ann. Hep., I J t. II, 1905 p. v. 

[1907] . ’ 

Branchelhm Jorpedinis, Savigny— Svi. Invest., 1905. T', n 4 ri9061 
Report on the artificial propagation of Salmonidae during the 

season of 1905-1906— Set. Invest.., 1905, VIII, p. 17. [1907] g 


Hohx,E,W. L., and L. W. Byrne, 

J B and1i a |?903]" Sh Ann. Hep., Vi. II, 1901, p. 37, pi. 

0n sta s® o£ the White Sole, Plcuronectes ( Glyptocephalus ) 

The Bri+tb **•**■• ft. II, 1901, p. 67, pi. £ [1903], > 

Hen Pf U lonf Bp ^ leS , of family Stromateidae-ilnn. 
m ep., 1 t. n, 1901, p . 70, pi. IV and v. ri903]. 

hote on 4 sp«nme„ of Dentcx ’vulgaris from Dingle Bay-dan. lUp„ 
p- ; 190 ?'2 3 ! P- 156 , ph xxvii. [1905], 11 

. 03,^162 p l ^«vi^ I i?SoS? Ppl “ ne “ t ~- i|n *- ***■’ Tt II ’ 1802 - 

FlgU .Sm a Ren eS pt Pt 7? n i Q°1 n? Bl 'S l a , nd Irisl1 species of 
Pirst rprim’t «■’ fv' i 1 ’, ]902 -° 3 ‘ P- 164, pi. xxix-xxxiv. [1905], 

1905 II,' pi . h e [M06]! Wsh AtIantic Slope-&i. Invest, 


H preW • W - L " A- B- E. HlIJJAS. 

coa'sTof Tril“l °7 6x P e “™ent S in Oyster Culture on the west 
coast of Ireland Ann. Hep., Pt. II, 1902-03, p. 215. [1905], 


^Sehizomidni^ B. , and W. M. Tattersall, 

Hep pt If US |Qno a n^ 10m n ?° n orth-east Atlantic Slope— Ann. 
Schizonodofs n ’ , 1902 -°?> P- "• Pi xv— xxv. [1905], 

!m, itpri-MlIofi?^ SI ° Pe ' SUPple ' 

Hoyle, W. E., 

off^tSTweft and Cirroteuthis from deep water 

83, pl- xTy flTO] Inland Ann. Hep., Pt II, 1902-03, p. 
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Kemp, S. W., 

Echinoderms of Ballynakill and Bofin Harbours, Co Galwav j 

* ,1S. fete a 

a flM6] ° ni 6 ^ COaSt ° £ Ireland -‘ Sci ' 1905, V p 7 1 ] 

Oliver, C. D., 

^ P ^2T3,t%52! £ [m5] aU;lle17 at L ™-^- B «P- n. II, 
Pearson, J., 

A Littoi toas 
A Irela " d ' ^ W species— 

Sykes , E. K., 

The Molluscs and Brachiopods of Ballynakill and Bofin Harbours, 

1 r? y ’i an f tlle ^ ee P water off the west and south-west 
coasts of Ireland Ann. Hep., Ft. II, 1902-03, p. 53. [1905], 

Tattbrsall, W. M., 

On ^ a ^ 0 pjP ,ll °P s > &■ O. Sars — Ann. Hap., Vt. II, 1902-03, p. 
Or. coast of Ireland-^*. 

^ioos-os^p. f 213! P9 06 7 S * Coast ot K'eland-Arm. Rep., Ft. II, 

Isopoda—Sci. 'invest., 1904, II, pi. i- x j. rig 0 6l 

Pelagic Irish Atlantic Slope-, Sri. Invest., 1005. 

See also Hon and Tatteusall. 

WOLLEBAEK, AlF., 

° n Ao^F;!L. C ^ Cth / 8 ?? d Mar “8 oyster fry (Translated from 
p. 82 [190.3] N ° 5 ’ 190Z ')~ Ann - Rep., Ft. II, 1901, 

A "P° n „ oyster culture (Translated from Norik 

put ft 0 ' ’ Rep., Ft. II, igoi, p. 89, 
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ii. — I ndex of Subjects. 


A. 

Acanthephyra, bibliography of, ( 05 ) 
I 2 6. 

— - occurrence of, off west coast of 
Ireland, ( 05 ) I 3. 

specimens of, in British 

Museum, ( 05 ) I 11. 

table of species of, ( 05 ) I 23. 

acanthitelsonis, (05) I 4, S. 

acutifrons, ( 05 ) I 22. 

— affinis, ( 05 ) I 21, 

Agassui, ( 05 ) I 4, < 5 . 

angusta, ( 05 ) I 20. 

— approxima, ( 05 ) I 21. 

armata, ( 05 ) I 20. 

Batei, ( 05 ) I 4, S, 22. 

brachytelsonis, ( 05 ) I 21. 

brevirostris, ( 05 ) I 22, 23. 

carinata, ( 05 ) I 20. 

cristata, ( 05 ) I 22. 

cucullata, ( 05 ) I 22. 

curtirostris, ( 05 ) I 22. 

debilis, ( 05 ) I 16. 

Edwardsi, ( 05 ) I 20, 

eximia, ( 05 ) I 20. 

gracilis, ( 06 ) I 16. 

■ -Haeckeli, ( 05 ) I 4. 

Kingsleyi, ( 05 ) I 22. 

lanceocaudata, ( 05 ) I 21. 

longidens, ( 05 ) I 21. 

media, ( 05 ) I 20. 

microphthalma, ( 05 ) I 21 

parva, ( 05 ) I 4, 9. 

pellucida, ( 05 ) I 23. 

puichra, ( 05 ) I 21. 

purpurea, ( 05 ) I 4. 

rectirostris, ( 05 ) I 4 n 

rostrata, ( 05 ) I 23. 

— Rouxi, ( 05 ) I 23. 

sanguinea, ( 05 ) I 21. 

sica, ( 05 ) I 4, 7. 

Acccnthochites fascicularis, (02) c6 
Acanthodoris pilosa, (01) 125 
Accmthometron sp„ ( 05 ) VII 4. 
Acanthomysis longicornis, (04) V a± 

■ platydens, ( 04 ) V 44. 

~ — spmosissima, ( 04 ) V 44. 
Acanthoscina acanthodes (05) IV re 

-—serrata, ( 05 ) IV I4 . 4 ' 

Acarha Clausi, (01) I1?j (02) g 

( 05 ) VI 30. 

discaudata, ( 01 ) 117, (05) VI 

gaboonensis, ( 05 ) VI 30 
~ — longiremis, ( 05 ) VI 31 ’ 

Accra bullata, (02) 77. 3 ' 

Achelia echinata, ( 04 ) IV 

AcilT er - St ™ io ' se(i Sturgeon. 

Acmaea vtygmea, (02) 67 5 


Acontiophorus scutatus, ( 04 ) III 22. 
Actinotrocha sp„ (02) 6. 

Addisa testudinaria, ( 01 ) 124 
Aega arctica, ( 04 ) II 62. 

crenulata, ( 04 ) Il’62. 

-ventrosa, ( 04 ) II 62. 

Aegirus punctilucens , (01) 127. 
Aegisthus atlanticus, (05) VI 36. 

mucronatus, (02) 46, ( 05 ) Vl'36 

— - spinulosus, (02) 46, ( 05 ) VI 36. 
Aeohs glauca , ( 01 ) 128. 

-papillosa, (01) 128. 

Aelidius armatus, ( 02 ) 31, ( 05 ) VI 1 1 

armiger, ( 05 ) VI, 14. 

Agalma, sp„ (02) 4. 

Agalmopsis elegans, ( 05 ) VII 13. 
Agastra caliculata, ( 02 ) 11, ( 05 ) VII 
8 . 

Aglantha rosea, ( 02 ) 14, ( 05 ) VII n. 
Alcyonaria from west coast of 
Ireland, ( 05 ) V 3. 

Alderia modesta, (02) 208. 
Alepocephalus Giardi, ( 05 ) - II 22, 23. 

rostratus, ( 05 ) II 25. * 

Alosa finta, see Shad. 

Alteulha boprodes, ( 04 ) III 15. 

crenulata ( 04 ) III 16, 

depressa, (04 III 16. 

inlerrupta, ( 04 ) III 15. 

nonegica, ( 04 ) III 15. 

purpurea, ( 04 ) III 16. 

purpiirocincta, ( 04 ) III r6. 

Alvania punctura, (02) 70. 
Amallophora echinata, ( 05 ) VI 18. 

magna, ( 05 ) VI 17. 

obtusifrons , ( 05 ) VI 17. 

Amblyops abbreviata, (02) 144, ( 04 ) 

V 26. 

Ameira amphibia, ( 04 ) III 7. 

longipes, ( 04 ) III 7. ' 

Ammothea echinata, ( 04 ) IV 6. 
Amphinema dinema, (02) 8, ( 05 ) 
VII 5. ’ 

Amphipoda as food of fishes, ( 05 ) 
IV 5. 

— — bibliography of, ( 05 ) IV 36. 

collected by the “ Thor " ( 05 ) 

IV, 3. 

pelagic, of the Irish Atlantic 

Slope, ( 05 ) IV 3. 

Amphiura Chiajii, ( 02 ) 195. 

elegans, (02) 181, 195. 

— — filiformis, (02) 181, 193. 
Amphorina caerulea, (01) 130. 
Anarrhichas lupus, see Catfish. 
Anchorella emarginata, ( 04 ) III 30. 

— — rugosa, ( 04 ) III 30. 

— — uncinata, ( 04 ) III 29. . 

Anchovy, parasite of, ( 04 ) III 27. 
Anciniidae, fam.nov.; ( 04 ) II 11, 16. 
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AnLultt cnstala, (01) 127. 

Anemophia peltata, ( 04 ) III 13. 
Angler, parasite of, ( 04 ) III 28. 
Anguilla vulgaris , Leptoccphali of, 
( 05 ) II 23. 

Anomalocera Pater soni, ( 01 ) 116, 
( 05 ) VI 30. 

Anomia ephippium , ( 02 ) 57, 82, 

striata , (02) 82. 

Anoplodactylus oculatus , ( 04 ) I.V 4. 

petiolatus , ( 04 ) IV 6. 

pygmaeus, ( 04 ) IV 6. 

— * — typhlops , ( 04 ) IV 5, 

Anops cornuta , ( 04 ) III 28. 

Ant aria coerulescens , ( 05 ) VI 34. 

crassimana , ( 05 ) VI 34. 

: mediterranean ( 05 ) VI 35. 

obtusa, ( 05 ) VI 34. 

Antedon bipda , ( 02 ) 179, 187, 205 

phalangium, (02) 187. 

sp., (02) 187. 

Antliura gracilis, ( 04 ) II 41. 
Antimora viola , ( 05 ) II 25, 
Antipatharia from west coast of 
Ireland, ( 05 ) V 3. 

Aplysia punctata, ( 02 ) 78. 

Aporrhais pes-pelecani, (02) 89. 

serresiamis, (02) 89. 

Apseudes grossimanus, ( 04 ) II 58. 

hibernicus, ( 04 ) II 38. 

spinosus, ( 04 ) II 58. 

Araclmactis Bournei, ( 02 ) 5, ( 05 ) 
VII 14. 

Araclinomysinae, sub-fam. nov,, 
(02) 128. 

Area pectunculoides, ( 02 ) 82. 

tetragona, (02) 37, 82. 

Archidoris tuber culata , (01) 124. 
Arcturetta dilatata, ( 04 ) II 68. 

Ardfry, Alderia modesta found at, 
(02) 208. 

oyster culture experiments at, 

( 02 ) xi, 330, ( 04 ) x. 

Arens, C., ( 04 ) VII 9. 

Argentina situs, ( 05 ) II 22. 
Argyropelecus hemigymnus, ( 05 ) II 
23 - 

Arklow lightship, South, see South 
Arklow It. 

Arpaclicus chelifer, ( 04 ) III 14. 

— . — nobilis, ( 04 ) III 14. 

Artemis exoleta, (02) 62. 

lincta, (02) 85. 

Artificial propagation of Salmonidae, 
(01) xi, 148, (02) xx, 346, 
( 04 ) xi, VII 3 ,( 05 ) xiv, VIII 
17 - 

Artrottogus Boecki, ( 04 ) III 21. 

Lilljelorgi, ( 04 ) III 21. 

magniceps, ( 04 ) III 22. 

Normani, ( 04 ) III 22. 

orbicularis, ( 04 ) III 22. 

Ascomyzon echinicola, ( 04 ) III 21. 

— — ThoreUi, ( 04 ) III 21. 

Asconiscus simplex, ( 04 ) II 78. 
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Asellopsis hispida, ( 04 ) III g 
Aspidiscus fasciatus, ( 04 ) HI 17 
A spidophryxus peltatus, ( 04 ) II 76 

Astacilla afpnis, ( 04 ) II 67. 

intermedia, ( 04 ) II 67] 

longicornis, ( 04 ) II 66, 81. 

Astarte borealis, ( 02 ) 84. 

A starts sulcata, (02) S4. 

Asterias glacialis, ( 02 ) 179, 191. 

— - — Murrayi, (02) 192, 

rubens, (02) 1S0, 192. 

Asterina gibbosa, ( 02 ) 179. 
Asterocheres Boecki, ( 04 ) III 2!. 

echinicola, ( 04 ) III 21. 

Lilljeborgi, ( 04 ) III 21. 

Asthenosoma fenestratum, (02) 206. 

hystrix, (02) 196. 

Astronesthes Richardsoni, ( 05 ) II 22. 
Astropecten irregularis, (02) 179, 
i88, 205. 

Athelges paguri, ( 04 ) II 55. 
Augaptilus gibbus, ( 05 ) VI 28. 

longicaudatus, ( 05 ) VI 28. 

magnus, ( 05 ) VI 28. 

Aurelia aurita, ( 02 ) 14, ( 05 ) VII 13. 

rearing of, in an aquarium, (051 

VII 22. 

Axinus ferruginosus, (02) 84, 

ficxuosus, (02) 60, 84. 


B. 

Ballynakill harbour, description of, 
(01)124,(02)219. 

Echinoderms of, ( 02 ) 176. 

— - — Isopoda of, ( 04 ) II 37. 

Molluscs and Bracliiopods of, 

( 02 ) 56 . 

Nudibranchiata of, ( 01 ) 123, 

(02) 207. 

oyster culture experiments in, 

(02) 290. 

Barleeia rubra, ( 02 ) 71. 

Barrel fish, see Iiudder fish. 
Basanistes salmonea, ( 04 ) III 29. 
Bass, parasite of, ( 04 ) III 24. 
Bathyarca pectunculoides, (02) 82. 
Bathycopea typhlops, ( 04 ) II 12. 
Bathycuma, generic characters of, 
{»*) 1 17 - 

■ breviroslris, ( 04 ) I 18. 

elongata, ( 04 ) I 18. 

Bathylagus atlaniicus, ( 05 ) II 6, 
Baihypterois dubius, ( 05 ) II 25 ' 
Bathytroctes rostratus, ( 05 ) II 32 , 2;. 
Bela turricula, ( 02 ) 75-_ 

Belfast Lough, Foraminifera of, ( 05 ) 
III 10. 

Bentheuphausia amblyops, ( 01 ) V is. 

sp., (02) 1 12, 14 1. 

Bentheuphausinae, sub-fam. nov., 
(02) H2. 

Benthosema Miilleri, ( 05 ) II 23. 
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Biroe ovata, (02) 5» (05) VII 15, 
Bibliography of Aca.nthcph.yra, (05) 
I 26. 

of Amphipoda, ( 05) IV 36. 

of Fishes of Irish Atlantic 

Slope, (05) II 26. 

of Irish Copepoda, (04) III 30, 

(05) VI 37. 

of Pycnogonida, (04) IV S. 

of Schizopoda, (02) 149, (04) 

V47. 

of Tracheloteuthis , (02) 98. 

Bipinnaria, (02) 5. (05) VII 15. 
Bittium reticulatum, (02) 72. 
Blackfish, (01) 73. 

— — Cornish, (01) 76. 

Black Pilot, see Blackfish. 

Bodotria pulchetta, (04) I 14, 50. 

scorpioides , (04) I 13, 50. 

Bofin Harbour, description of, (01) 
123, (02) 54. 

— — Echinoderras of, (02) 176, 

Isopoda of, (04) II 37. 

■ Molluscs and Brachiopods 

of, (02) 55, 

Nudibranchiata of, (01) 123. 

Botina norvegica, (02) 5, (05) VII 15. 
Bopyridae, larval, (04) II 56, 7 9. 
Bopyrina virbii, (04) II 54, 

Bopyrus sqmttanim, (04) II 54. 
Boreomysinae, sub-fam. nov., (02) 
130. 

Boreomysis arctica, (02) 130 147 
148, (04) V 45.' 

parasite of, (04) II 78. 

megalops, (02) 147, (04) V 46. 

microps , (02) 130, 148, (04) V 

40. 

subpellucida, (04) V 46. 

- — tridens, (02) 147, (04) V 45. 

Boreophausia inermis, (02) 137. 
Botachus cylindratus , (04) III 20 
Boulenger, G. A., (02) 17 1. 
Brachycalanus, gen. nov., (02) 41 
~ — atlunticus, (02) 41, (05) VI 20. 
Brachyscelus crusculum, 05) IV ->6 
Brady, G. S., (04) III 4. 

Bradya typica, (04) III 6. 

Brady anus armatus, (05) VI n 
Bradyetes, gen. nov., (02) 31. 
Bradyetes inermis , (02) 32, (06) VI 

Braiyidius armatus, (01) irfi 1021 
„ . 31, (05) VI 11. ’ K ’ 

Bradypmttus magniceps, (04) III 22. 
Branchellton torpedinis, (06) V 4 
5"*®. sea, parasite of, (04) III' 24. 
Breeding habits of Phronima seden- 
tana, (05) IV 19. 

BnU, parasite of, (04) III 25. 

Bnsmga coronata, (02) 192, 205 ■ 

endecacnemos , (02) 102 

r—sp., (02) i 92 , 

Bnssopsis lyrifera, (02) 200. 


British-and-Irish Area, the, (02) 1 q 1 
D . *64, (05) II 4. 

Bryaxis brevicomis, (02) 32, (05) VI 

— — minor , (02) 33, (05) VI 12. 
Buccmofusus berniciensis, (02) 01 
Buccinopsis Dalei, (02) 90. 

Buccinum undatum, (02) 74, 90. 
Bulimina convoluia, (05) Ilf 4 

elongata, (05) III 4. 

Bulla utriculus, (02) 92. 

Bullinella cylindracea (02) 91 
Byrne, L. W„ (01) 37, 67. 70, (02) 
156, 162, 164, (05) II 3. 


C. 

Caecognathia stygia, (04) II 61. 
Caisses ostreophiles, (02) 221. ' 
Calamus americanus, (05) VI 5 
— — arcuicornis, (05) VI 9. 

atienuatus, (05) VI 7.' 

Clausi, (05) VI 10. 

cornutus, (06) VI 8. 

elongatus, (05) VI 6. 

crythroclnlus, (05)' VI 6. 

cuchaeta, ( 05) VI 30. 

ftnmarchicus, (01) 115, (02) 30 

(05) VI 4. ’ 1 J ' 

- — gracilis, (05) VI 5. 

helgolandicus, (05) VI 4. 

longus, (05) VI 23. 

• mastigophorus, (05) VI 9. 

mirabilis, (05) VI 7. 

parvus, (05) VI Si 

pavo, (05) VI 9. 

princeps, (05) VI 6. 

propinquus, (05) VI 5. 

rostrifrons, (05) VI 8. 

tenuicornis, (02) 30, (05) VI 5. 

Calanella hyalina, (05) VI 6. 

mediterranea, (05) VI 7. 

Calathura brachiata, (04) II 6a. 
Caldina repanda, (01) 124. 

Caligus americanus, (04) III 24. 

■ bicuspidatus, ( 04) III 24. 

— — r— centrodonti, ( 04) III 24. 

curtus, (04) III 24. 

• diaphanus, (04) III 24, 25. 

elegans, (04) III 24. 

-elongatus, (04) III 24. 

Caligus leptochilus, (04) III 24. 

minatus, (04) III 34. 

minimus, (04) III 24. 

M alien, (04) III 24. 

Nordmanni, ( 04) III 26. 

obscurus, (04) III 25. 

paradoxus,' (04) III 26. 

pectoralis, (04) III 25. 

productus, (04) III 26, 

rapax, (04) III 24. 

salmanis, ( 04) III 26. 

scombri, (04) III 25, . 
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Caligus Slromii, (04) III 26. 

sturionis, (01) III 26. 

vesper, (01) III 26. 

Callionymus lym, see Dragonet. 
Calliostoma miliare, (02) 69. 

Montagui, (02) 68, 88. 

striatum, (02) 69. 

zizyphinum, ( 02) 69. 

Callochiton laevis, (02) 56, 82. 

Calma glaucoides, (01) 131. 

Caiman, W. X., (02) 153, (01) I 3. 
Calocalanus pavo, ( 05) VI 9. 

■ styliremis (01) 115, (05) VI 9. 

Campylaspis glabra, (01) I 34. 

nitens, (01) I 34. 

rostrata, (04) I 35. 

sulcata, (01) I 35, 50. 

verrucosa, (01) I 35. 

Cancer scorpioides, (01) 1 13. 

Candace armata, (05) VI 29. 

norvegica, (05) VI 29. 

pectinata, ( 05) VI 29. 

Candacia armata, (05) VI 29. 

elongata, (05) VI 29. 

norvegica, (02) 46, (05) VI 29. 

pectinata, (01) 116. 

— — rotunda, (05) VI 29. 
Canthocamptus furcatus, (01) III 17. 

imus, (01) III 7. 

rostratus, (04) III 7. 

— - Stromii, (04) III 11. 

Canuella perplexa, (04) III 5. 
Capulus imngaricus, (02) 88. 
Cardium echinatum, (02) 64, 86. 

edule, (02) 63. 

exiguum, (02) 63, 86. 

(Laevicardium) norvegicum, 

(02)' 64, 86. 

nodosum, (02) 64, 86. 

sp., (02) 86. 

ttiberculatum, (02) 86. 

Carillus oblongus, (04) III 16. 
Carpenter, G. H., (01) IV x. 
Cassidaria rugosa, (02) 90. 

tyrrhena (02) 90. 

Catfish, parasite of, (01) III 30. 
Cecrops Latreillei, (04) III 27. 
Centrolophus , (01) 75. 

Britannicus, see Blaclcfish, 

Cornish. 

niger, see Blackfish. 

pompilus, see Blackfish. 

Ceniropages Chierchiae, (05) VI 22. 

hamatus, (01) 116, (06) VI 22. 

typicus, (01) 116, (02) 43, (05) 

VI 21. 

Centrophorus ringens, (05) II 25. 
Ceratocuma horrida, (04) I 37. 
Ceratocumidae, fam. nov., (01) I 37. 
Cerithiopsis tubercularis, (02) 72. 
Cerithium perversum, (02) 72. 

reticulatum, (02) 72. 

Cetochilus helgolimdicus, (05) VI 4. 
longiremis, (05) VT 5. 


Chaetonymphon hirtum, (01) IV 3. 
Chalaraspis unguiculata, (04) V 20, 
Cheilaster fimbriatus, (02) igo. 
Cliimaera mirabilis, (05) II 25'. 
Chiridius armatus, (01) 116 no 
(02) 34, (05) VI n. ’ * 

brevispinus, (05) VI 13, 

Poppei, (02) 35. 

tenuispinus, (05) VI 13. 

Chirundina Slreelsi, (05) VI 16, 
Chiton cancellatus, (02) 55, 

cinereus, (02) 82. 

fuscicularis, (02) 56. 

laevis, (02) 56, 82. 

marginaius, (02) 56. 

Chondr acanthus cornutus, ( 01) III 28. 

gibbosus, (01) III 28. 

— lophii , (04) III 28. 

Chrysaora isosceles, (02) 15, (05) VII 


* 4 - 

Chunomysis, gen. nov., (02) 128. 
diadema, (02) 128, 146, (04) 

V 44. 

Cidaris gracilis, (02) 196. 

— — papillata, (02) 196, 206. 
Cingula irifasciata, (02) 71. 

Circe minima, (02) 85. 

Cirolana borealis, (04) II 43, 63, 80. 

Hanseni, (01) II 63. 

Cirroteuthis sp. (02) 98. 
Cladonenia radiatum, (02) 3, 
Cladophora rupestris, value of, as 
manure, (02) xix, 344. 
Clathurella linearis, (02) 76. 

— — Leufroyi, ( 02 ) 76. 

— — purpurea, (02) 76. 

Clausia elongata, (06) VI 10. 
Clausacalanus arcuicornis, (01) 115, 


(05) VI 9. 

Clavatella prolifera, (02) 8. 
Clavella uncinata, (01) III 29. 
Cleta forcipata, (01) III 9. 

horrida, (01) III 9. 

— — lamettifera, (01) III 10. 

minuticornis, (01) III 9. 

serrata, (04) III 9. 

similis, (01) III 9. 

Cletodes limicola, (04) III ’0- 

linearis, (01) III n. 

pectinata, (01) III 10. 

propinqua, (01) III 10. 

Clione limacina, (02) 6, (05) VII 17' 
Clupea finta, see Shad. 

harengus, ‘see Herring. 

spratius, see Sprat. 

Cod, parasite of, (01) III 28. 

Cole, G. A. J., (01) viii, 133; ' 

Collecting, methods of, (01) 47. 

24, 99, (01) I 4, H 2 > ^ '■ 
V4/VI3, (05) II 3- , T / 
Conaea rapax, (02) 47, (OS) VI 35' 
Conger, parasite of, (04) 111 25* 
Congress, International fishery, 
Vienna, (04) xii. 
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Conilera cylindracea , ( 04 ) II 44. 

Coningbeg lightship, hydrographical 
observations at, ( 04 ) VI 72. 

plankton collected at, (041 

VI 26. 

Conocaramacroplera, ( 05 ) II25. 

Conservators, reports from clerks of, 
on salmon fisheries, (01) 205 
( 02 ) 363, ( 04 ) VII 5 S, ( 05 ) 
VIII 28. 

Copepoda, as fish food, ( 01 ) 121 
(02) xvi, 25, 

bibliography of Irish, ( 04 ) III 

. 30 , ( 05 ) VI 37. 

-distribution of, (01) 106, (02) 

26, ( 04 ) III 3, ( 05 ) VI 3. 

——list of marine, of Ireland, ( 04 ) 
III 3, ( 05 ) VI 3. 

littoral, ( 04 ) III 4. 

of mackerel fishing grounds 

(01) ix, 105. 

of the Atlantic Slope, (02) 

xvi, 23. 

parasitic on fishes, ( 04 ) III 

24. 

pelagic, ( 05 ) VI 3. 

Corbula gibba, (02) 65, 86. 

Coregonus pollan, see Pollen. 

Cork International Exhibition, (01) 


Corycaeu^ anglicus , (01) 117, ( 05 ) 

germanus , ( 05 ) VI 33 

limbatus , ( 05 ) VI 34 

remiger, ( 05 ) VI 34/ 

speciosus, ( 05 ) VI 34 

~ — venustus, ( 05 ) VI 34. 
c orymorpha nutans, ( 02 )- S, ( 05 ) 

Coryphella Landsburgii, (01) in 
Crania anomala, (02) 92. ' 4 ’ 

Craspedochilus asellus, (02) 36 
cmereus , (02) 56 

~ — °nyx, (02) 82. 
cratena amoena, (01) 120 

olivacea, (01) 120 

~ mridis, (01) 129. 

Creosote as a preservative for nets, 

r ... (° 2 ) xxi. ’ 

C npidula fornicata on imported 
oysters, (02) 58. P “ 

Lnstellana rotulata, ( 05 ) III d 
Crook, T„ (01) I33 ’ ' 

Cross-breeding salmon of different 
rivers, (01) 135. amerent 

ry elooephalus, gen. nov., (05) IV 
» egalurus, ( 05 ) IV 1- 

^‘° d °nf°rruginJsum,\o2) 84 

- —- flexuosus, (02) 60. 4 ' 

W omscidae, larval, (04) HI 56; 
Ctenocalanus vanus (01) 

3 O,:( 05 ) VI I0 . ; II6< < 02 ) 
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Cucumaria elongaia (02) 1 77 178 

hispida, (02) 185. ' 

Hyndmani, (02) 1S5, 205 

— — - Planci, (02) 17S. 

Cultellus pellucidus , (02) 65. 

Cuma Audouinii , ( 04 ) I 13.’ 

Edwardsii, ( 04 ) 1 13. 

pulchella, ( 04 ) I 14. ' 

scorpioides, ( 04 ) I 13 

Cumacea, ( 04 ) I 3. 

east coast of Ireland, ( 04 ) I 5. 
— south-east coast of Ireland 
( 04 ) I 5. 

west coast of Ireland, harbours 

( 04 ) I 6. ’ 

«p to 50 fathoms, ( 04 ) I 9. 
SO to 400 fathoms, ( 04 ) I 
10, 49. 

Cumella gracillima, ( 04 ) I 23. 

— pygmaea, ( 04 ) I 23. 

Cumellopsis, gen. nov., (04) I 28 
- — • Helgae, ( 04 ) I 28. 

Cumopsis Goodsiri, (04) 1 12. 

Cupulita Sarsi, (02) 4, ( 05 ) VII 12. 
Cuspidaria abbreviata, (02) 87. 

cuspidata, (02) 87. 

Cuthona aurantiaca, (01) 129. 

— — Peachii, (01) 129. 

Cyanea Lamarcki, (02) xv, k 1051 
VII 13. ' ' 

rearing of, in an aquarium, (02) 

20 . 

Cyclaspis longicaudata, ( 04 ) I 14. 
Cyclaspoides Sarsi, ( 04 ) I 15. 
Cyclopicera echinicola, 04 ) III 21 

lata, ( 04 ) III 21. 

nigripes, ( 04 ) III 21. 

Cyclopina gracilis, ( 04 ) III 18. 

— littoralis, ( 04 ) III 18. 

Cyclops aequoreus, ( 04 ) III 8. 

brevicornis, ( 04 ) III 6. 

chelifer, ( 04 ) III 14. 

jurcatus, ( 04 ) III 17. 

— • — longicornis, ( 05 ) VI 22. 

marinus, ( 05 ) VI 33. 

nigricauda, ( 04 ) III 18. 

■ pallidus, ( 04 ) III 18. 

Stromii, ( 04 ) III n. 

Cyclopsina jurcatus, ( 04 ) III 17. 
Cyclopterus lumpus, see Lump- 
sucker. 

Cylichna cylindracea, (02) 91. 
Cymbasoma rigida, ( 05 ) VI 33. 
Cymodoce granulatum, ( 04 ) II 10, 

64. 

truncata, ( 04 ) II 6, 47. 

Cyphocaris anonyx, ( 05 ) IV 38. 

micronyx, ( 05 ) IV 28. 

Cypraea europaea, (02) 71, 89. 

Cyprina islandica , (02) 84. 

Cystisoma, larva of, ( 05 ) IV IS. 

— ~ spinosum, ( 05 ) IV 17. - 
Cytaeandra areolata, ( 02 ) 8, (05) VII 
5 - 
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D. 

Daciylerythrops, gen. nov., ( 02 ) 121. 

dactylops, (02) 121, 143. 

Dactylopus brevicornis, ( 04 ) III 12. 

cinctus, ( 04 ) III 1 1 . 

flavus, ( 04 ) III ii. 

• — — minutus, ( 04 ) III 1 1 . 

Normani, ( 04 ) III 12. 

— Stromii, ( 04 ) III 11. 

tenuicornis, ( 04 ) III 8. 

iisboides, ( 04 ) III 12. 

Dairella Bovalli, ( 05 ) IV IS. • 

latissima, ( 05 ) IV iS. 

Dasymysis longicornis , ( 04 ) V 44. 
Defrancia linearis, ( 02 ) 76. 

Leufroyi, (02) 76. 

- — —purpurea, (02) 76. 

Delap, M. and C., ( 02 ) 3, ( 05 ) VII 3. 

M. J., ( 02 ) 20, ( 05 ) VII 22. 

Demoleus paradoxus, ( 04 ) III 26. 
Dendronotus frondosus, ( 01 ) 127. 
Dentalium entalis, ( 02 ) 87. 

tarentinum, (02) 66. 

vulgare, (02) 66. 

Dentex vulgaris from Dingle Bay, 
(02) 156. 

Dermatomyzon elegans, ( 04 ) III 21. 

nigripes, ( 04 ) III 21. 

Desmosoma linear e, ( 04 ) II 71. 
Development of Aurelia aurita, ( 05 ) 
VII 22. 

of Brown Trout fry, ( 05 ) VIII 

6. 

of Cyanea Lamarcki, ( 02 ) 20. 

of Luidia Sarsi, ( 06 ) VII 15. 

of Pelagia perla, ( 05 ) VII 25. 

of Soles, ( 02 ) 166. 

of White Sole, ( 01 ) x, 67. 

Diaixis hibernica, ( 05 ) VI 19. 

pygmaea, ( 05 ) VI 19. 

Diaptomus abdominalis, ( 05 ) VI 24. 

bateanus, ( 05 ) VI 22. 

Dias discaudata, ( 05 ) VI 31. 

— — longiremis, ( 05 ) VI 30, 31. 
Diastylis bimarginalus, ( 04 ) I 45 . 

Bradyi, ( 04 ) I 45. 

Diastylis cornuta, ( 04 ) I 43. 

echinata, ( 04 ) I 44. 

insignis, ( 04 ) I 44. 

Josephinae, ( 04 ) I 44. 

rostrata, ( 04 ) I 45. 

rugosa, ( 04 ) I 45. 

spinosa, ( 04 ) I 45. 

tubulicauda, ( 04 ) I 46. 

imnida, ( 04 ) I 50. 

Diastyloides biplicata, ( 04 ) I 48. 

serraia, ( 04 ) I 47. 

Diasiylopsis sp. indescr., ( 04 ) I 48. 
Dichelestium sturionis, ( 04 ) III 27. 
Diosaccus tenuicornis, ( 04 ) III 8. 
Diple-urosoma iypicum, ( 02 ) 11, ( 05 ) 
VII 8. 

Diplodonta rotundata, ( 02 ) 60. 


Dipurena halterata, ( 02 ) 9, (06) VII 

6 . 

ophiogaster, ( 02 ) 8, ( 05 ) VII 

Diretmus argenteus, ( 05 ) II 24. 
Discorbina minutissima, ( 05 ) III 5, 
Distribution of Acanthephyra, ( 05 ) 
I 25. 

of Copepoda, (01) 106, (02)26, 

of Isopoda, ( 04 ) II 82. 

of Mysidae, ( 04 ) II 83. 

of Schizopoda, ( 02 ) 131, ( 04 ) V 

4 - 

— ■ — monthly, of plankton in 
Valencia Harbour, (02) 16, 
( 05 ) VII 18. 

of medusae in Valencia 

Harbour, ( 02 ) 18, ( 05 ) 
VII 20. 

Dogfish, ( 05 ) II 21. 

parasite of, ( 04 ) III 26, 29. 

Doliolum sp., ( 02 ) 7, ( 05 ) VII 17. 
Doris Beaumonti, ( 01 ) 126, ( 02 ) 208. 
Doropygus Normani, ( 04 ) III 19. 

porcicauda, ( 04 ) III 19. 

pulex, ( 04 ) III 20. 

Dosinia exoleta, ( 02 ) 62. 

lupina, (02) 85. 

Doto coronata, ( 01 ) 128. 

fragilis, (01) 127. 

pennatifida, (01) 127. 

Dragonet, parasite of, ( 04 ) III 25. 
Dublin Bay prawn, ( 02 ) xviii, 
Dynamene Montagui , ( 04 ) II 47. 

rubra, ( 04 ) II 47. 

viridis, ( 04 ) II 47. 


Echinocardium cordatum, ( 02 ) 182, 

flavescens, (02) 200. 

pennatifidum, (02) 199. 

Echinocyamus pusillus, ( 02 ) 182, 
199 . 

Echinoderms of Ballynakill and 
Bofin harbours, ( 02 ) 176. 

of deep water off west coast 01 

Ireland, ( 02 ) 183. 

of Rockall bank, (02) 204. 

Echinus acutus, ( 02 ) 197. 

esculentus, (02) 182, 1 97 - 

gracilis, (02) 199. 

miliaris, (02) 181, 200. 

norvegicus, (02) 206. 

tenuispinus, (02) 197- 

Ectinosoma atlanticum, ( 04 ) Iff • 

erythrops, ( 04 ) III 6. 

melaniceps, ( 04 ) III 5 - 

— — Normani, ( 04 ) IH °. 

propinquum, ( 04 ) III “• 

spinipes, ( 04 ) III $• — 

Ectopleura Dumortien, ( 02 ) 9 < 
VII 6. 


[ 212 1 


Printed image digitised by the University of Southampton Library Digitisation Unit 


13 


Eel, life-history of freshwater, ( 06 ) v 
fisheries, possibilities of assist- 
ing, ( 05 ) vi. 

Eggs and fry of Salmonirlae, 

in fl n on na 1-irrV, 4- /net 


VIII 14. 

of Black sole, ( 02 ) 168. 

of Freckled goby, (01) 53. 

of Giant goby, ( 02 ) 163.' 

of Gobies, ( 01 ) 41. 

of Painted goby, (01) 55. 

of Salmon, (02) 351, 

of Sand sole, (02) 171. 

of Solenette, (02) 174. 

of Soles, (02) 166. 

of Spotted goby, (01) 50. 

of Thickback ISolea variegata) 

(02) 172. 5 h 

Eledone cirrhosa, ( 02 ) So. 

Elvers, wastage of, ( 05 ) vi. 

Elysia yiridis, ( 01 ) 132. 

Emarginula fissura, ( 02 ) 67, SS 
Embletonia sp., ( 01 ) 129. 

Engraulis encrasicholus,see Anchovy. 
Enhydrosoma curvaium, ( 04 ) III 11 
Ensis ensis, ( 02 ) 65. 

siliqua, (02) 6;. 

sp., (02) 86. 

Enterocola Beaumonli. ( 04 ) III an 
hibemica, ( 04 ) III 20 


Euchirella carinata, ( 05 ) VI 16 

curticauda , (02) 35, ( 05 )' VI 

IS) 16. 

—— rostrata , ( 02 ) 35, ( 05 ) VI it. 

illlCQ'hlCL a.'u.si.vnUo t r\ o\ , , ~ 


“““ ny Ui oamiumuae, rostrata, ( 02 ) 3C ( 05 ) VI re 

mfluence of light on, ( 05 ) Euoopia australis, ( 02 ) 142, ( 04 ) V 


Enteropneusta from west coast nf S“Pf ausinae >5 u ^; fa m- nov., (02) roi 

„ . I/eland, (of) Zt C °“ t ° l 


x , — west uuasi; ox 

Ireland, (02) 213. 
zntomoda cornuta, ( 04 ) III ->8 

— salmonea, ( 04 ) III 29. ” ' 
Erythrops serrata, ( 02 ) 142, ( 04 ) V 

Eucalanus attenualus, (05) VI 7 

- crassus, ( 02 ) 30, ( 05 ) VI 7 

RLnvt.aniuo t t\-i\ , . _ ' 


sculpticauda, ( 04 ) V 21. 

unguiculata, ( 04 ) V 20.' 

Eudorella emarginata, ( 04 ) I aj 

hispida, ( 04 ) I 21. 

tnmcatula, ( 04 ) I 21, 49. 

Eudorellopsis deformis, ( 04 ) I ’22. 
Eugerda tenuimana, ( 04 ) II 72 Si 
Eulima distorta, (02) 7 4. ’ 

incurva, (02) 74. 

( Leiostraca ) bilineata, (02) 74 

- polita, (02) 74. 

Eulimella commutata, (02) 73. 
Eupagurus bernhardus, parasite of 

r (04 ) I] 54 , 55 - 
Euphausw bidentata , ( 04 ) V 6 . 

intermedia, ( 04 ) V 13. 

Lanei, (02) 102, 134. 

Malleri, ( 04 ) V 6. 

parasite of, (04) II 2, 77. 

pellucida, ( 02 ) 101, 133, ( 04 ) V 

6 . 

Euphausidae, key to genera of, ( 02 ) 
154 . 

Euphausinae, sub-fani. nov., (02) 10 1 


dongatus, (01) n’j, (02 ) 30l fo«) EurytZ TganuSl, ^otfu 63, 

. . * fivi-vi nnlrUo’ TT ° 


VI 6. ' 3 ’ ( } 

■ -mastigophorus, (05) VI 9 
T— spinifer, (05) VI 7. 
luchaeta. acuta , (02) 35, ( 0 5) VI 

armata, (05) VI 11 

attanrica, (05) VI ’16 

australis, (05) VI jc’ 

barbata, (05) VI 17 

cannata, (05) VI 16 
communis, (05) VI 16 

fr' aKs - < 05 ) VI 16. ' 

hebes, ( 05 ) VI 17. 

— ffsssei, (05) VI h 
marina, (05) VI 16. 

p°Z 2 iS 1 ( ° 2 l 35 ’ <° s ) VI l6 - 

rrestandreae, (05) VI 16 
< 05 ) VI 1 ' 
i frtnrlandii, (05) VI 16 

~~ tenuis, (04) V 
uchlota pilosella, (02 ) n, ( 0 5), VII 


r -j — y, ivo ; vu 

Eupnmno macropus, ( 05 ) IV 25. 
Eurycope latirostris, ( 04 ) II 74. 

longipes, ( 04 ) II 30, 75. 

megalura, ( 04 ) II 75. 

mutica, ( 04 ) II 82. 

phallangium , ( 04 ) II 74. 

— — -producta, ( 04 ) II 73. 


— — Grimaldii, ( 04 ) II 63. 

— - — pulchra, ( 04 ) II 44, 80. 

spinigera, ( 04 ) II 44. 

— — truncata, ( 04 ) II 45, 64. 
Euterpe amtifrons, ( 04 ) III 7. 

gracilis , ( 04 ) III 7. 

Euthemisto bispinosa, ( 05 ) IV 24. 

compressa, ( 05 ) IV 24, 36. 

Eutima insignis, (02) 12, ( 05 ) VII 9. 


Facelina coronata, (01) 131. 

Drummondi, (01) 13 1. 

’• Fastnet lighthouse, hydrographical 
observations at, ( 04 ) VI 78. 

plankton collected at, ( 04 ) VI 

46. 

Farran, G. P„ ( 01 ) 105, 123, (02) 
4 . 23, 207, 208, 209, ( 05 ) V 5. 

Fauna, marine, of the coast of 
Ireland, (01) 123, (02) 53, 
[I 176, 207, ( 04 ) I 3,11 1, IV 1, 

( 05 ) IV 3, V 3. 
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Favorinus albus, (01) 13 1. 

Fierasfer dentatus, (05) IX 23. 

sp., (02) 7. 

Fishes, bibliography of, (05) II 26. 

food of, see Food. 

of the Irish Atlantic Slope, 

(05)113. 

of the Porcupine Bank, (01) 3. 

Fishing grounds of Irish Sea, (01) 
viii, (05) viii. 

deep-sea, (02) vii, (04) vi. 

— —of Porcupine Bank, (01) 

viii, 3, (04) vi. 

oyster, (01) viii, 4. 

Fissurella graeca, (02) 67. 

Flat-fish, marking experiments on, 

(04) vi, (05) ix. 

Food of Aurelia aurita, (05) VII 24. 
— — of Black sole, (02) 168. 

of Cyanea Lamarcki, (02) 22. 

of fishes, Amphipoda as, (05) 

IV 5. 

of Gobies, (01) 41. 

of Lirus medusophagus, (01) 72. 

of Luidia Sarsi, (05) VII 16. 

— — of Mackerel, (01) 121. 

of Meganyctiphanes norvegica, 

(02) 107. 

of Pelagia perla, (05) VII 25. 

requirements of Brown Trout 

fry, (05) VIII 3. 

Foraminifera of Belfast Lough, (05) 
III 10. 

of Larne Lough and district, 

(05) III 3. 

of Red Bay, Co. Antrim, (05) 

III 8. 

of the Gobbins, (05)1119. 

Formalin, action of, (04) I 4. 
Foroculum spratti, (04) III 27. 

Fusus antiquus, (02) 90. 

bticcinatus, (02) 91. 

despectus, ( 02) 90. 

fenestratus, (02) 91. 

gracilis, (02) 90. 

propinquus, (02) 91. 


G. 

Gadidae, parasites of, (04) III 24, 
25, 28, 29, 30. 

Gaaus poutassou, (05) II 24. 
Gaetan-us armiger, (05) VI 14. 

Caudani , (05) VI 13. 

Holti, (02) 33, (05) VI 14. 

latifrons , (05) VI 14. 

major, (02) 33, (05) VI 14. 

miles, (05) VI 14. 

minor, (02) 34, (05) VI 14. 

pileatus, (01) 120, (02) 33, (05) 

VI 13. 

[ 


Gaidius boreale, (05) VI 13. 

brevispinus, (02) 33, (05) VI 1- 

major, (05) VI 13. J 

pungens, (05) VI 12. 

tenuispinus, (02) 33, (05) VI 13. 

Galathea squamifera, parasite of (04 
II 55- 

Galeolaria sp., (02) 4, (05) VII 12. 
Galeus vulgaris, see Tope. 

Galvina cingulata, (01) 131. 

exigua, (01) 130. 

Farrani, (01) 130. 

picta, (01) 130. 

tricolor, (01) 130. 

viitaita, (01) 130. 

Gari costulata, (02) 86. 

ferroensis, (02) 64, 86. 

( Psammocola ) depressa, (02) 64. 

tellinella, (02) 64. 

Gemmaria implexa, (02) xi, (05) VII 


Gennadas parvus, (05) V 7. 
Gibbula cineraria, (02) 67. 

magus, (02) 67, 88. 

iumida, (02) <58. 

umbilicata, (02) 68, 88. 

Glossocodon sp., (02) 14. 
Glycimeris glycimeris (02) 57, 82. 
Glyptocephalus cynoglossus, see Sole, 
white. 

Gnathia maxillaris, (04) II 42, 61. 
Gnathophausia drepanephora, (02 
1 1 3. 142- 

— — Section 4, nov., (02) 1 13. 

ao'ea, (02) 141, (04) V 19. 

Gobbins, Foraminifera of the, (05) 
III 9. 

Gobius, see Goby. 

capita, see Goby, giant. 

Friesii, see Goby, Fries’. 

Jefjreysii, see Goby, Jeffreys’. 

minulus, see Goby, freckled. 

niger, see Goby, black. 

orca, (01) 57. 

paganellus , see Goby, rock. 

— — pictus, see Goby, painted. 

Ruthensparri, see Goby, 

spotted. 

scorpioides, (01) 56. 

Goby, black, (01) 43. 

breeding habits of the, (01) 41, 


S°, 53- . , . 

British and Irish species or, 

(01) x, 37. 

key to, (01) 42. 

measurements of, (01) SO. 

eggs of the, (01) 41, 5°: .S3. 55 

freckled, (01) 50, (02) 163. 

Fries’, (01) 47. 

— — giant, (01) 46, (02) 162. 

— — Jeffreys’, (01) 55- 

painted, (1) 54. 

rock, (01) 45. 

spotted, () 49. 
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Goniodoris castanea, ( 01 ) 126. 

nodosa, (01) 12 6. 

Gonostoma bathyphilum, ( 05 ) II 22. 

microdon, ( 05 ) II 22. 

Gossea circinata, ( 02 ) 14, ( 05 ) VII 11. 
Gough, G. C., ( 05 ) III 3. 

Gough, L. H., ( 04 ) VI 3. 

Gouidia minima, ( 02 ) 85. 

Green, C., ( 01 ) 197, ( 02 ) 351, ( 04 ) 
VII 9, ( 05 ) VIII 3. 

Grey mullet, see Mullet, grey. 

skate, see Skate, grey. 

Growth of Salmon, rate of, (01) 162 
180, 182, ( 04 ) VII 19. 

Gurnard, parasite of, ( 04 ) III 24 
25, 26. 

sapphirine, parasite of, (041 

III 26. ’ ' ; 


Haedropleura costata, (02) 75. 
Halcampa chrys ant helium, (021 e 
( 05 ) VII 14. 

Halitemora longicornis, ( 05 ) VI 22. 
Haloporphyrus eques, ( 05 ) II 24. 
Haloptilus acutifrons, (02) 45," ( 05 ) 

— longicornis , ( 02 ) 45, ( 05 ) VI 27. 
naplostylus Normani, ( 02 ) 147, (04) 

Harpacticus acutifrons, ( 04 ) III 7 

— chelifer, ( 04 ) III 14, 1 5 

crassicornis, ( 04 ) III 15 

curticornis, ( 04 ) III 15 

flatus, ( 04 ) III i S . 

fulous, ( 04 ) III 15. 

—-gracilis, ( 04 ) III 14. 

Hatcheries, see salmon hatcheries 
Hatching apparatus for salmon and 

Hein,w'7oVvm 5 3 5 : I97>(02)356 - 

Helcion pellucida, (02) 66. 

Hemicalanus acutifrons, ( 05 ) VI 2S 

‘ongicaudatus, ( 05 ) VI 28 

—-longicornis, ( 05 ) VI 5, 27. 
asmlamprops cristata, (04) I 41 

rosea, ( 04 ) I 41 ' 

uniplicata , ( 04 ) I 41. 
liermaea bifida, (01) 132 
——dendritica, (01) 132.' 

Heirmg fishery, researches relating 
to, (02) x, ( 05 ) x. 
nets, destruction of small 
. mackerel m, (02) ix 
Herrings, capture’ of/ by steam 
trawlers, ( 04 ) viii 

HlZ°othr ela ’ S6e Heter °rfobdus. 
neterophryxus appendiculatus, (04) 

% ssaHs > (° 2 > 45, 


Helerorhabdu's grandis, ( 05 ) VI 26 
longicornis, ( 02 ) 43, ( 05 ) VI 26 

norvegicus, ( 02 ) 44 , ( 05 ) VI 26. 

spimfrons, ( 02 ) 44, ( 05 ) VI 27 
’ m P s ™, ( 02 ) 45, ( 05 ) VI 26. 

Hickson, S. J., ( 05 ) V3. 

f , (02 ) 2I S> (°*) VII 14. 
Hippastenas phrygiana (02) 20s 
lltppolyte varians, parasite of ( 04 ) 
II 54. > \ 1 

Historyof Irish oyster fisheries, (01) 

Holothuria aspera, (02) 186. 

intestinalis, (02) 186 

nigra, (02) 178. 

-——tremula, (02) 186, 205. 

Holt, E. W. L, ( 01 ) vii, 4, 37) 67, 
70, 77, 146, 148, 165, (02) 
V11 > 99 j 156, 162, : 5 4 215 
346 , ( 04 ) v, V 3, VII 3, ( 05 ) 
rr r H 3 , V 4, VIII 17. ‘ 

Hoplophondae, ( 05 ) I 3. 

Hoplostethus mediterraneum ( 05 ) II 
24. ’ 

Hoyle, W. E„ ( 02 ) 93. 

Hybocodon prolifer, ( 02 ) 9, ( 05 ) VII 6. 
Hydrographical observations at 
Irish light stations, ( 04 ) VI 56 
Hymenaster giganteus, (02) ioi. 
Hymenodora duplex, ( 05 ) I 23. 

glacialis, ( 05 ) V 7. 

Hypererythrops, gen. nov., (02) 119 
— — serriventer, (02) 120, 144, ( 04 ) 

V 24, 

Hyperia galba, ( 05 ) IV 20. 

medusarum, ( 05 ) IV 21. 

spinigera, ( 05 ) IV 22. 

Hyperiaides longipes, ( 05 ) IV 23. 
Hyperoche tauriformis, ( 05 ) IV 23. 


- atlanlicus , ( 05 ) VI 27 

- orevicaudatus, ( 05 ) VI 27. 


Iaera marina, ( 04 ) II 51. 

Nordmanni, ( 04 ) II 51. 

Ianira maculosa, ( 04 ) II 51, 68, 8i. 
Ianiropsis breviremis, ( 04 ) II 69. 
Ianthina , communis, (02) 6. ( 05 ) 

VII 16. ' ’ 

rotundata, (02) 72. 

g Ichthyophorba angustata, ( 05 ) VI 22 

denticornis, ( 05 ) VI 21. . 

11 - hamata, ( 05 ) VI 22. 

Idalia aspersa, (01) 126. 
n I do tea baltica, ( 04 ) II 48, 80. 

emarginata, ( 04 ) II 49, 81. 

granulosa, ( 04 ) II 48. 

■) — — linearis, ( 04 ) II 50, 81. 

metallica, ( 04 ) II 50, 65. 

. — — neglecta, ( 04 ) II 49, 80. 

pelagica, ( 04 ) II 48. 

sp.,( 04 ) II 66. 

viridis, ( 04 ) II 49. 
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Idya furcala, (02) 47, (04) III 17. 
Ilyarachna Plimketti, (04) II 28, 74. 
Ilyopsyllus ooriaceus , (04) III 14. 
Inishbofin, see Bofin. 

International fishery congress at 
Vienna, (04) xii. 

research, (02) viii, (04) 

vii, (05) v. 

statistics, ( 05) vi. 

Iphino'tl serrata, (04) I 15, 49. 

Irispinosa , (04) 1 15, Jo. 

Iphithoii serrata, (04) I 15. 

Irenaeus Pattersonii, (05) VI 30. 

Irens sp., (05) VII 9. 

Irish light stations, hydrographical 
observations at, (02) viii, 
(04) vii, VI 56. 

plankton collected at, (04) IX, 

VI 3. 

Isolmosoma , table of species, (04) II 
22. 

bispinosum, (04) II 71. 

— — Greeni, (04) II 20, 72. 

Isias Bonnieri. (05) VI 22. 

clavipes , (01) 116, (05) VI 22. 

Isopoda, (04) II 1. 

Ballynaliill and Bofin, (04) II 

37- 

deep-water, west coast of 

Ireland, (04) II 56. 

east coast of Ireland, (04) II 

So. 

geographical distribution of, 

(04) II 82. 

terminology of, (04) II 3, 15. 

J- 

Jaffe, S., (01) 197. 

John Dory, parasite of, (04) III 25. 
Jonesiella spinulosa, (04) III 8. 
Jonmna Johnstoni, (01) 124. 


K. 

Katerythrops, gen. nov. (02) 117. 

Oceanae, (02) 117, 143, (04) 

V 24. 

Katius obesus, (05) IV 29. 

Kellia suborbicularis, (02) 60. 

Kemp, S. W., (02) 176, (05) I 3, V 
7- 

Killarney, salmon hatchery at, (04) 
VII 6. 


L. 

Labels for marking flat-fish, (04) 
vi. 

silver, for marking salmon, (01) 

165- 

rewards for return of, (01) 

168, (04) vi. 


Labidocera Krdyeri, (05) VI 30. 

Wollastoni, (05) VI 30. 

Labrax lupus, see Bass. 

Lacuna divaricata , (02) 69. 
Laetmogone violacea , (02) 186. 
Lagena rizzae, (05) III 4. 
Lamellaria pellucida, var. Gould! 
(05) V 5. 

perspicua, (02) 72. 

Lamellidoris bilamettata, (01) 125. 
— — depressa, (01) 125. 

luteocincta, (02) 208. 

— — sparsa, (01) 125. 

sp., (01) 125. 

Lampanyctus Bonapartii, (05) II 12. 

crocodilus , (05) II 12. 

Lamprops fasciata, (04) I 41. 
Lanceola aestiva, (05) IV 17. 

sayana, (05) IV 16. 

serrata, (05) IV 17. 

Suhmi, (05) IV 17. 

Laodi.ce calcarata, (02) 1 2, (05) VII9. 
Laophonte curticauda, (04) III 9. 

dubia, (04) III 10. 

hispida, (04) III S. 

Hodgii, (04) III 10. 

liorrida, (04) III 9. 

— — lamellifera, ( 04) III 10. 

longicaudata, (04) III 10. 

serrata, (04) III 9. 

similis, (04) III 9. 

subsalsa, (04) III 9. 

Lar sabettarum , (02) 9, (05) Vllri. 
Larne Lough, Foraminifera of, (06! 
Ill 3. 

Larval stage of Black sole, (02) 169. 

of Solenette, (02) 174. 

of Soles, (02) 166. 

of Slylocheiron Mila, 

(02) in. 

of Thickback (Sofa 

variegate), (02) 172. 

of White sole, (01) 67. 

Luxe lusis, (04) III 26. 

Leda pygmaea, (02) 82. 

Lepas fascicularis, (02) 209. 
Lepeophtheirus gracilis, (04) III 25. 

Nordmanni, (04) III 25. 

obscurus, (04) III 25. 

pectoralis, ( 04) III 25. 

Stromii, (04) III 25- 

sturionis, (04) III 25. 

Thompsons, (04) III 25. 

Lepeta fulva, ( 02) 88. ^ 

Lepidopleurus cancellatus, (02) 55. 
Leptocalanus ftlicornis, (05) VI S. 
Leptocephali of Anguilla vulgsfu, 
(05) II 23. 

Leptoclielia dubia, (04) II 39- . 

Leptognathia breviremis, (04) U »>• 
— — - longiremis, (04) II A°. 
Leptomysis gracilis, ( 04) V 39' 
Leptostylis longimana, (04) 1 4 s ' 
macrura, (04) I 48' 
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Lernaea branchialis, ( 04 ) III 28. 

cornuta, ( 04 ) III 28. 

cyclophora, ( 04 ) III 27. 

encrasichola, ( 04 ) III 27. 

gadina, ( 04 ) III 28. 

ocularis , ( 04 ) III 27. 

pectoralis, ( 04 ) III 2;. 

spratta, ( 04 ) III 27. 

uncinata, ( 04 ) III 2 g. 

Lernaeenicus encrasicoli, ( 04 ) III 
27. 

sprattae, ( 04 ) III 27. 

Lernaeocera branchialis, ( 04 ) III 28. 

sigmordea, ( 04 ) III 28. 

surrivensis, ( 04 ) III 27. 

Lernaeomyzon uncinata, ( 04 ) III 29. 
Lernaeonema baviii, ( 04 ) III 28. 

encrasicoli, ( 04 ) III 27. 

monillaris, ( 04 ) III 28. 

— — spratta , ( 04 ) III 28. 

Lernaeonicus encrasicoli, ( 04 ) III 27. 
Lernaeopoda bidiscalis, ( 04 ) III 29. 

— carpionis, ( 04 ) III 29, 

— - cyprinacea, ( 04 ) III 29. 

galei, ( 04 ) III 29. 

musteli, ( 04 ) III 29. 

salmonea, ( 04 ) III 29. 

Lernentoma cornuta, ( 04 ) III 28. 

lophii, ( 04 ) III 28. 

Leuckartia flavicornis, ( 05 ) VI 2?. 

grandis, ( 05 ) VI 25. 

Leucon brevirostris, (04) I 18. 

emarginatus, ( 04 ) I 21. 

pallidus, ( 04 ) 1 19. 

siphonatus, ( 04 ) I 19. 

Lichomolgus forftcula, ( 04 ) III 23. 

fucicolus, ( 04 ) III 22. 

furcillatus, ( 04 ) III 22. 

— liber, ( 04 ) III 23. 

Lightships, observations at, (02) 

viii, ( 04 ) VI 3. 

Ltgta oceanica, ( 04 ) II S3. 

Ltllieborgia linearis, ( 04 ) III 11. 

Lima subauriculata, (02) 83. 
Limacina^etroversa, (02) 6, 78, (05) 

Limnoria lignomm, ( 04 ) II 46. 
Ltomesus Dalei, (02) 90. 

Lipomera, generic characters of, ( 04 ) 

, 11 32. 

- — lamellata, ( 04 ) II 33 
Lirus, (01) 71. 

tnedusophagus, (01) 72 
Ti ~t erci f° r mis, see Rudder fish, 
ismore, salmon hatchery at, (02) 
349, 353- 

salmon marking experiments 
U" ■ at >.( 01 ) Ig 7 , ( 04 ) VII 44. 
Littonna httoralis, (02) 70 

littorea, (02) 70 

— obtusaia, (02) 70. 

Lizna blondma, ( 02 ) 9, ( 05 ) VII 7 
W fish, see Rudder fish 7 ' 

Lohgo Forbesi, (02) 80. 


Lomanoticola insolens, ( 04 ) III 23. 
Lomanotus Genei , parasite of, ( 04 ' 
III 23. 

marmoratus, (01) 128. 

parttandicus, (01) i2S.( 

Longi-pedia coronata, ( 04 ) III c 

Scotti, ( 04 ) III 5, 

Lophius piscatorius, see Angler. 
Lophogaster typicus, (02) 141, ( 04 ) 
V 18. ’ ' ' 

Lophothrix securifrons, ( 05 ) VI 19. 
Lough Dan, trout hatching at, (02) 
350. 

Lucicutia atlantica, (02) 44, ( 05 ) VI 
25 - 

curia, (02) 44, ( 05 ) VI 25. 

flavicornis, ( 02 ) 43, ( 05 ) VI 25. 

grandis, (051 VI 25. 

maxima, ( 05 ) VI 25. 

Lucina borealis, ( 02 ) 59, 84. 

spinifera, (02) 60. 

Lucinopsis undata, (02) 61. 

Lucullus acuspes, ( 06 ) VI 10. 

Luidia ciliaris , ( 02 ) 189. 

Sara, (02) 189, 205. 

food of, ( 05 ) VII 16. 

larva of, ( 05 ) VII 15. 

Luminous organs of Acanthephyra 
debilis, ( 05 ) I 18. 

Scopelus crocodilus, ( 05 ) II 13. 

punctatus, ( 05 ) II 10. 

Lumpsucker, parasite of, ( 04 ) III 24. 
Lutraria elliptica, (02) 61. 

Lyonsia norvegica, ( 02 ) 66. 


M. 

Mackerel, capture of spawning, (02) 
ix. 

destruction of small, in 

herring nets, (02) ix. 

early catches of, by steam 

drifters, ( 04 ) viii. 

fishery, medusae interfering 

with, (02) xvi. 

researches relating to, (01) 

ix, ( 02 ) viii, ( 04 ) viii, ( 05 ) ix. 

food of, (01) 121. 

parasite of, ( 04 ) III 25. 

Macoma balthica, (02) 61. 

calcarea, (02) 85. 

Macrocalanus longicornis, ( 05 ) VI 6. 

princeps, ( 06 ) VI 6. 

Macrocheiron fucicolum, ( 04 ) III 22. 
Macrurus aequalis, ( 05 ) II 24. 

coelorhynchus, ( 05 ) II 24. 

Guentheri, ( 05 ) II 25. 

labiatus, ( 05 ) II 25. 

laevis, ( 05 ) II 24. 

mediterraneus, ( 05 ) II 25 . 

rupestris, ( 05 ) II 25. 

sclerorhynchus, ( 05 ) II 35. 
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Mactra elliptica, ( 02 ) 61, S5, 

solida, (02) 61. 

sp.j (02) 85. 

stultorum, (02) 85. 

subtruncata, (02) 61. 

Mangilia attenuata, (02) 76. 

costata, (02) 76. 

nebula, (02) 76, 

■ striolata, (02) 76. 

Mammal value of Cladopliora 
rupestris, (02) 344. 

Manzonia costata, ( 02 ) 70. 

Margelis sp., ( 02 ) 10, ( 05 ) VII 7. 
Margellium ociopunctalum (02) 10, 
( 05 ) VII 7. 

Marine fauna of the coast of Ireland, 
(01) 123, (02) 53, 176, 207, 
( 04 ) I 3, II 1, IV T, 105 ) IV 
« 3 , V 3, 

Marine Laboratory at Ballynakill 
and Bofin, ( 02 ) 54. 

at Larne Harbour, (02) 

xxii, ( 04 ) III 3. 

Marked flatfish, rewards for re- 
capture of, ( 04 ) vi. 

salmon, rewards for recapture 

of, ( 01 ) 168, ( 04 ) VII 15. 
Marking experiments on flatfish, 
( 04 ) vi, ( 05 ) ix. 

on salmon, (01) xi, i6e, 

( 04 ) VII 14. 

Matthews, D. J., ( 04 ) VI 36. 
Maturity, size of Black sole at, (02) 
167. 

of Plaice at, (01) viii. 

of Pollen at, ( 01 ) xi, 146. 

of Solenette at, ( 02 ) 1 74. 

of Tlrickback ( Solea 

variegata) at, (02) 172. 
Maurolicus borealis, ( 05 ) II 23. 
Mecynocera Clausi, ( 05 ) VI 8. 
Medusae interfering with Mackerel 
fishery, (02) xvi. 

Megaoalanus Bradyi, ( 05 ) VI 6. 

longicornis, ( 05 ) VI 6. 

princeps, ( 05 ) VI 6. 

Meganyctiphanes, gen. nov., (02) 

. 103. 

norvegica, (02) 105, 135, ( 04 ) 

V 13. 

MelamphaSs crassiceps, ( 05 ) II 24. 

eurylepis, ( 05 ) II 19. 

MeHcertidhtm octocostatum , (02) 12. 
Mesochra Lilljeborgi, ( 04 ) III 8. 
Mesorhabdus cmnectens, ( 05 ) VI 27. 
Metacyphocaris, gen. nov., ( 05 ) IV 
29. 

Helgae, ( 05 ) IV 29. 

Metamunna typica, ( 04 ) II 18, 71. 
Meterythrops picta, (02) 116, 143, 
( 04 ) V 23. 

robusta, (02) 143. 

Method of marking, salmon, ( 01 ) 

165. 


Methods of collecting, (01) a (051 
24, 99) ( 04 ) I 4, II 2,. IV 1 
V 4 ) VI 3, ( 05 ) II 3. 

ol estimating numbers of 

salmon eggs, (02) 351, 

of experimental oyster culture 

(02) 220. 

of feeding trout fry, ( 05 ) VIII 


of measuring oysters, (02) 222. 

Metndia armata, ( 05 ) VI 23. 

brevicauda, ( 05 ) VI 24. 

hibernica, ( 05 ) VI 23. 

longa, ( 05 ) VI 23. 

lucens, (01) 116, (02) 43, (05) 

VI 23. 

Normani, ( 05 ) VI 23. 

princeps, ( 02 ) 43, ( 05 ) VI 24. 

venusta, ( 02 ) 43, ( 05 ) VI 23. 

Microniscus, ( 04 ) II 55, 79. 
Microsetella atlantica, 02) 46 1041 
III 6. ' ' 


brevifida, ( 04 ) III 6. 

Miersia Agassizi, ( 05 ) I 4. 

■ gracilis, ( 05 ) I 16. 

Migration of salmon, ( 01 ) 165, ( 04 ) 
VII 19. 

Misophria pallida, ( 04 ) III 4. 
Mitrocomium sp., ( 05 ) VII 10. 
Mnemiopsis, ( 05 ) VII 15. 
Modiolaria costulata, (02) 58. 

marmorata, (02) 58. 

Modiolus barbalus, (02) 57. 
Mollusca of Ballynakill and Bofin, 
(02) xvi, 53. 

of deep water off west coast 

of Ireland, (02) xvii, 80. 
Molva elongata, ( 05 ) II 24. 
Monodonta crassa, ( 02 ) 68. 
Monstrilla Danae, ( 05 ) VI 33, 

helgolandica, ( 05 ) VI 33. 

longicornis, ( 06 ) VI 33. 

longiremis, ( 05 ) VI 33. 

rigida, ( 05 ) VI 33. 

Mora mediterranea, ( 06 ) II 24. 
Mormonilla atlantica, ( 05 ) VI 31. 
Mortensen, Th., ( 02 ) 198. 

Moschites cirrhosa, (.02) 80. 

Moss, R. J., ( 02 ) 345. 

Muckinish Bay, oyster culture at, 
(02) x, 216. 

Muggiaea atlantica, ( 02 ) 4, ( 05 ) VII 


Mugil sp., .see Mullet, grey. 
Mullet, grey, parasite of, ( 04 ) III 24 ' 
Munna Fabncii, ( 04 ) II .53. 

Kroyeri, ( 04 ) II 52, 70, 81. 

rlimicola, ( 04 ) II ’70. 

Munnopsis, table of species of, ( 04 ) 
II 24. 

Murray i, ( 04 ) II, 73. 

oceanica, ( 04 ) II 23, 72. 

Munnopsoides Beddardi, ( 04 ) II 26, 
73 - 
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Murex erinaceus, (02) 7;. 

Mustelus antarcticus, parasite of, 
(04) III 29. 

vulgaris, see Smooth Hound. 

Mya truncataj (02) 64. 

Mydophum ■punctatum, (05) II 9. 

crocodilum, ( 05) II 12. 

Mysidae, geographical distribution 
of, (04; II 83. 

Mysideis Fanani, (02) 727, 146 
(04) V 40. 

insignis, (02) 127, 146, (04) 

V 38. 

Uysidella iypica, (02) 148, (04) V47. 
Mysidetes, gen, nov. ( 04) V 39. 

Farrani, (04) V 40. 

Mysidetinae, sub-fam. nov., (04) 

V 39' 

Mysidopsis didelphys , (02) 145, (04) 

V 38. 

parasite of, (04) II 76. 

Ubernica, (02) 127, (04) V38. 

Mysis longicornis, (04) V 44. 

— — relicta, (02) xxii. 

Mytilus adriaticus, (02) 57, S3. 

barbatus, (02) 57. ’ 

edulis, (02) 57.’ 

modiolus, (02) 57. 

• sp„ (02) 83. 


N. 

Naesa bidentata, (04) II 47 
Naimastacidae, table of genera of 
(04) I 22, ’ 

Ncmnastacus brevicaudatus (04) I 
26, 49. 

— — unguiculatus, (04) I 2; 

Nassa incrassata, (02) 75. 

reticulata, (02) 75 

Natica Alderi, (02) 71/89. 

catena, (02) 71, 89. 

- ( Lunatia ) sordida, (02) 80 

~ -sp-, (02) 89. 

Nauphus chelifer, (04) III 14 

furcatus, (04) III 17. 

-Stroma, (04) III n. 

Neaera abbreviata, (02) 87 
rrr piiata , (02) 87. 

Nebalia typhlops, (02) 210. 
Nematobrachion, gen. nov., (02) it 3 

Nematoscelinae, sub-fkk not 3 '(02) 

Nemaloscelis^ megalops, (02) 139, (04) 

Neomorphaster eustichus, (02) ion 
Nephrops norvegicus (02)vJ;;° ' 
Neptunea antiqua, (02) 90" 
■FT-tepecta, (02) 90. ‘ 

rop is^aequoreus, var. exilis, (06) 


[ 219 ] 


Nets, preservation of, with creosote 
(02) xxi. • 

Nettophichthys retro pinnatus, (05) II 

Nitohra tenuicornis i (04) III 8. 
Noctiluca miliaris, (02) ? (05) VII c 
Nodosaria simplex , (05) III 4. 
Nogagus grandis, (04) III 26)' 
Normanella dubia, (04) III iq 
N orway lobster, see Nephrops 
norvegicus. 

Norwegian oyster culture, (01) ix 
77. 82, 89. ' y 1 1X> 

Notacantlms Bonaparti, (05) II 16 
— — mediterraneus, (05) II 16 
Noiodelphys Allmani, (04) III i 0 

ascidicola, (04) III 19 

cerulea, (04) III i 9 

elegans, (04) III i 9 . 

rufeseens, (04) III 19. 

tenera, (04) III i 9 . 

Notophryxus sp., (04) II 76. 
Notopterophorus papilio, (04) III 20 
Nubecularia luci'fuga, (05) III 3 
Nucula nilida, (02) 56. 

nucleus, (02) 56, 82. 

Nuculana tenuis, (02) 82. 
Nudibranchiata of Ballynakill and 
„ (01)x, 123,(02)207. 

Nychphanes Couch, (02) 10a 122 
(04) V 12, 49. % J4 ’ 

norvegica, (02) 105, (04) V 12 

*3- ’ 

Nymphaster subspittosus, (02) 189. 
Nymphon femoratum, (04) IV 2.' 

gallicum, ( 04) IV 2. 

gracile, (04) IV 2. 

lUrtum, (04) IV 3. 

leptocheles, (04) IV 2. 

rubntm, (04) IV 2. 

spinosum, (04) IV 3. 


O. 

Obelia nigra, (02) 12, (05) VII 10. 

“ Oceana,” Schizopoda collected by 
the, (02) 99. 

Ocinebra arinacea, (02) 7t. 

Octorchis Gegenbauri, (02) 12, (05) 
VII xo. 

Odostomia acicula, (02) 73. 

acuta, (02) 73. 

lactea, (02) 73. 

rufa v. fulvocincta, (02) 73. 

unidentata, (02) 73. 

Oikopleura sp., (02) 7, (05) VII 17. 
Oithona Challengeri, (05) VI 32. 

helgolandica, (OS) VI 32. 

-nana, (01) 117, (05) VI 32. 

plumifera, (01) 117, (02) 46. 

(05) VI 32. 

pygmaea, (05) VI 32. 
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Oitkonasimilis, ( 01 ) 117,(02) 46, ( 05 ) 
VI 32. 

spinifrons, ( 05 ) VI 32. 

spinirostris, ( 05 ) VI 32. 

Oliver, C. D., ( 02 ) 353- 
Oncaea conifera, ( 01 ) 117, ( 02 ) 47, 
( 05 ) VI 33. 

media, ( 01 ) 117, ( 05 ) VI 35. 

— • — mediterranea, ( 05 ) VI 35. 

obtusa, ( 05 ) VI 34, 35. 

■ pyriformis, ( 05 ) VI 34. 

— — venusta, ( 05 ) VI 34. 
Onchocalanus chelifer, ( 05 ) VI 19. 

— — trigoniceps, ( 05 ) VI 19. 

Onoba striata, ( 02 ) 71. 

Oothrix, gen. nov., ( 02 ) 42. 

bidentata , ( 02 ) 42, ( 05 ) VI-21. 

Ophiacantha abyssicola, (02) 195. 
Ophiactis Balli, (02) 195, 205. 
Ophiobyrsa hystricis, (02) 196. 
Ophiochiton ternispinis, (02) 194. 
Ophiocnida brachiala, (02) 180. 
Ophiocoma nigra, (02) 181, 195. 
Ophiocten sericetim, (02) 194. 
Ophiothrix fragilis, ( 02 ) 181, 196, 206. 

Liitkeni, (02) 196. 

Ophiomusium Lymani, (02) 194. 
Ophiopholis aculeata, (02) 195, 205. 
Ophiura afjinis, (02) 180, 194. 

albida, (02) 180, 193. 

ciliaris, (02) 180, 192. 

Sarsi, (02) 193, 205. 

signata, (02) 193. 

Orthagoriscus mola, see Sunfish. 
Orthopsyllus linearis, ( 04 ) III 1 1 . 
Oscanius membranaceus, ( 02 ) 79. 
Ostrea edutis, ( 02 ) 58. 

Ova, see Eggs. 

Oyster beds of Clew Bay, ( 05 ) xi. 

of Muckinish Bay, ( 02 ) 

2x6. 

of West Coast of Ireland, 

(02) 215. 

of counties Wicklow and 

Wexford, ( 01 ) viii, 16. 

preservation of, ( 05 ) x, xii. 

— re-stocking experiments 

on, ( 04 ) ix, ( 05 ) x. 

caisses, use of, (02) xiii, 221, 

304 - 

■ culture, exhibit of, at Cork, ( 01 ) 

xii. 

experiments in, (01) ix, 

( 02 ) x, 58, 2x5, ( 04 ) viii, 
( 05 ) xii. 

French, ( 02 ) xiii. 

influence of temperature 

in, (01) 77, 79, 90, 98. 

Norwegian, (01) ix, 77, 82, 

89. 

profit and loss in, (02) 323. 

fisheries, condition of, (01) viii 

14, ( 02 ) x, ( 05 ) x. 

history of, (01) 6. 


Oyster fisheries in Ballynakill har 
bour, (02) 58. 

of Wicklow and Wexford 

(01) viii, 4. 

Oysters, drifting of, ( 02 ) xii. 

— — Dutch, ( 02 ) 229, 277. 

enemies of, (01) 17. 

English native, ( 02 ) 228 277 

French, ( 02 ) 229, 253, 

0O4. 

in relation to disease, (02) 

xiv. ' 

Irish native, (01) 14, (02) 225 

236, 290. 

measurement of, (02) 222. 

mortality and loss of, (02) 

xii, 232, 310. 

Norwegian, (01) 80. 

overcrowding of, (02) 235. 

packing, for shipment, (01) 15, 

quarantine of, ( 02) xiv, 332. ’ 

sorting, (01) 16, (02), 222. 


P. 

Pagellus cenlrodontus, see Bream, 
sea. 

Palaemon serraius, parasite of, ( 04 ) 
II 54 - 

Pallene breviroslris, ( 04 ) IV 3. 

pygmaea, ( 04 ) IV 6. 

Pallenopsis Holti, ( 04 ) IV 4. 
Palmipes placenta, ( 02 ) 190. 
Pammelas perciformis , see Rudder 
fish. 

Pandalus Bonnieri, ( 02 ) xix. 

borealis, (02) xix. 

Pandora inaequivalvis, ( 02 ) 87. 
Paracalanus hibernicus, ( 05 ) VI 23. 

parvus, (01) 115, (02) 30, ( 06 ) 

VI 8. 

Paralycaea gracilis, ( 05 ) IV 27. 
Paramblyops, gen. nov., ( 02 ) 124. 

rostrata, ( 02 ) 125, 144, ( 04 ) V 

26. 

Paramunna bilobata, ( 04 ) II 70. 
Parapasiphae sulcatifrons, ( 06 ) V 7. 
Parapcntella brevicornis, ( 01 ) 117, 
( 04 ) III 4. 

Parascina Fowleri ( 06 ) IV 6. 
Parasites of Anchovy, ( 04 ) III 27. 

of Angler, ( 04 ) III 28. 

of Bass, ( 04 ) III 24. 

of Bream, sea, ( 04 ) III 24- 

of Brill, ( 04 ) III 25. 

of Catfish ( Anarrhichas ), ( 04 ) 

HI 30. 

of Cod, ( 04 ) III 28. 

of Conger, ( 04 ) III 25. 

of Dogfish, ( 04 ) III 26. 

— —of Dragonet, ( 04 ) III 25. 

of Eupagurus bernhardus, ( 04 ) 

II 54 . 55 - 
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Parasites of Euphausia Miilleri, ( 04 ) 

II 2, 77. 

of Gadidae, ( 04 ) III 24, 25, 28, 

29, 30- 

of Galathea squamifera , ( 04 ) 

II 55 - 

— — of Gurnard, ( 04 ) III 24, 25, 26. 

of Hippolyte varians, (041 II 

54 - 

of John Dory, ( 04 ) III 25 . 

of Lumpsucker, ( 04 ) III 24. 

of Mackerel, ( 04 ) III 25. 

of Mullet, grey, ( 04 ) III 24. 

of Mustelus antarcticus, ( 04 ) 

III 29. 

of Mysidopsis didelphys, ( 04 ) 

II 76. 

of Palaemon serratus, ( 04 ) II 

54 . 

of Plaice, ( 04 ) III 24. 

of Pleuronectidae, ( 04 ) III 25 

28. 


of Pollen, ( 04 ) III 24. 

of Pseudomma calloplura, ( 04 ) 

II 76. 

of Ptychogaster formosus, ( 04 ) 

II 76. 

of Salmonidae, ( 04 ) III 25, 26, 

29. 

of Sapphirine Gurnard, ( 04 ) 

III 26. 

of Scyramathia Carpenteri, ( 04 ) 

II 37 , 7 S. 

of Shad, ( 04 ) III 30. 

of Skate, grey, ( 04 ) III 26. 

of Smooth Hound, ( 04 ) III 20. 

of Sole, ( 02 ) 170, ( 04 ) III 28. 

of Sprat, ( 04 ) III 27, 28. 

of Sturgeon, ( 04 ) III 26, 27. 

of Sunfish (' Orthagoriscus ), ( 04 ) 

III 26, 27. 

of Tope, ( 04 ) III 26, 29. 

of Trout, ( 04 ) III 24. 

- — of Turbot, ( 04 ) III 24, 25. 
Parasitic Copepoda, ( 04 ) III 24. 

Isopoda, ( 04 ) II 37, 

Paratachidius gracilis, ( 04 ) III 8 
Paratanais Batei, ( 04 ) II 40. 
Parathalestris Clausi, ( 04 ) III 12. 
Parathemisto oblima, (05) IV 24.' 
Parerythrops abyssicola, ( 04 ) V 24. 

obesa, (02) 122, 144, ( 04 ) V 

24. 


robusta, (02; 143. 

Pasiphae tarda, ( 06 ) V 7. 

Patella vulgata, (02) 66. 

Pearson J„ ( 04 ) III 3, ( 05 ) VI 3. 
Pecleit ( Aequipecten ) opercularis, 

- rrl? )s V- 3 ; 

— (Ghlamys) tslandicus, (02) 83 
&lamys) varius, (02) eg, 83. 
( Hwmtes ) pusio, (02) to 

maximus, ( 02)58, 

{PalUolum) similis, (02) 83. 


Pecten ( Palliolum ) tigerinus, (02) 59, 

( Peplum ) clavatus, (02) 83. 

Pechmculus glycimeris, (02) 57, 82. 
Pediculus salmonis, ( 04 ) III 29’ 
Pelagia perla, (02) 15, ( 05 ) VII 13. 
rearing of, in an aquarium, ( 05 ) 
VII 25. 

Peliidium crenulatum , ( 04 ) III 16. 

depressum, ( 04 ) III 16. 

interruptum, ( 04 ) III 15. 

purpureum, ( 04 ) III 15. 

Penlagonaster granularis, (02) 189. 

Greeni, (02) 189. 

Petalophthalmidae, fans, nov 1041 
V21. ’ 1 ; 

key to genera of, ( 04 ) V 22. 

Petalophthalmus armiger, ( 04 ) V 22. 
Phacmm spiwifera, ( 02 ) 43, (051 VI 
21 . 

Phalangium littorale, ( 04 ) IV 7, 
Phasianella pullus, (02) 69. 
Phialidium buskianum, (02) it 
( 05 ) VII 11. 

cymbaloideum, (02) 12, ( 05 ) 

VII 10. 

temporarium, (02) 13, ( 05 ) 

VII 10. 

Philine aperta, ( 02 ) 78. 

scabra, (02) 92. 

Pholas sp., ( 02 ) 65. 

Phortnosoma placenta, (02) 197. 

uranus, (02) 197. 

Phoxichilidiumpetiolatum, ( 04 ) IV 6. 
PhoxicMlus laevis, ( 04 ) iV 7. 

spinosus, ( 04 ) IV 7. 

Phronima sedentaria, ( 05 ) IV 18. 

breeding habits of, ( 05 ) 

IV 19. 

Phrosina semihmata, ( 05 ) IV 24. 
Phycis blennioides, ( 05 ) II 24. 
Phyllophorus pellucidus, ( 02 ) 180. 
Phyllopus bidentatus, (02) 45, ( 05 ) 
VI 29. 

Phyttosoma, (02) 6. 

Physosoma larva of Cystisoma , ( 05 ) 
IV 18. 

Pimelepterus cornubiensis, see 
Rudder fish. 

Pinna fragilis, ( 02 ) 83. 

rudis, (02) 83, 

Plaice, parasite of, ( 04 ) III 24. 

size of, at maturity, (01) viii. 

Plankton collected at Irish light 
stations, ( 04 ) VI 3. 

of Valencia Harbour, ( 02 ) xvi, 

3 , ( 05 ) VII 3. 

Platyaspis orbicularis, ( 04 ) I 43. 

typica, ( 04 ) I 42. 

Platycuma, gen. nov., ( 04 ) I 30. 

Hold, ( 04 ) I 30. 

Platydoris planala, ( 01 ) 124. 
Platyscelus ovoides, ( 05 ) IV 23 
Plesionika martia, ( 05 ) V 7. 
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Pleurobrachia pilaus, (02) 5, (05) VII 
14. 

Pleurobranclms membranaceus, (02) 
79 ■ 

■ plumula, (02) 79. 

Pleurocrypta galatheae, (04) II 55. 
Plearocryptetta formosa, (04) II 76. 
Pleurogonittm inerme, (04) II 71. 

rubicundum, (04) II 53, 81. 

Pleuromamma abdominalis, (05) VI 

24- 

robusta, (02) 43, (05) VI 24. 

Pleuromma abdominals, (05) VI 24. 

robustum, (05) VI 24. 

Pleuvonec-ics cynoglossus, see Sole, 
white. 

platessa, see Plaice. 

Pleuronectidae, parasites of, (04) III 
25, 28. 

Pleurophyllidta Loveni, (01) 127. 
Pieuyoioma attenuates, (02) 76. 

costata, (02) 76. 

-nebula, (02) 76. 

septangularis, (02) 75. 

striolata, (02) 76. 

Plutonaster bifrons, (02) 188. 

Pareli, (02) 188, 205. 

Podoeoryne carnaa, (05) VII 7. 
Pollen, parasite of, (04) III 24. 

size of, at maturity, (01) xi, 

146. 

nets, curing, with creosote, (02) 

xxi. 

Polycanna forskalea, (02) It, (05) 
VII 11. 

Polycera Lessoni, (01) 127. 

— — quadrilineata, (01) 127. 
Polycheles typhlops, (05) V 7. 
Paiymorphina rotundata, (05) III 5. 
Pomatomus telescopium, (05) II 24. 
Ponds, fittings for, (01) 202. 

rearing salmon fry in, (01 ) 154. 

Pontaster tenuispinis , (02) 187, 205. 
Ponlella brevicornis, ( 04) III 4. 

— — Eugeniac, (05) VI 30. 

helgolandica, (05) VI 30. 

■ Kroyeri, (05) VI 30. 

Wollastoni, (05) VI 30. 

Pontia Pattersonii , (05) VI 30. 
Pontophilus norvegicus, (05) V 7. 
Porania pulmllus, (02) 189. 
Porcellidium dentaium, (04) III 16. 

fasciatum, (04) III 17. 

fmbriatum, (04) III 16. 

subrotundum, (04) III 16, 

tenuicauda, (04) III 16. 

viride , (04) III 16. 

Porcupine bank, Copepoda of, (02) 
23- 

— exploration of, (01) viii, 3, 

134- 

fishes of, (01) 3. 

squid taken on, (02) xvii, 

93- 


Pourtalesia miranda, (02) 206 

phyale, (02) 206. 

Primno macropa, (05) IV 25. 

" Princess Alice," Schizopoda can- 
tured by the, (04) V 5, 
Pristiurus melanostomus, (05) II 2I 
Prooampylaspis armata, (04) I 
Proctonotus mucronifer, (01) 131, 
Propilidium ancyloide , (02) 88. 
Psanmiobia costulata, (02) 86,' 

ferroensis, (02) 64, 86. 

tellinclla, (02) 64. 

vespertina, (02) 64. 

Pseudaiitideus armatus, (05) VI n. 
Pseudanthessius liber, (04) III 23. ’ 
Psaudarachna Ursula , (04) II 81.’ 
Pseudione Hyndmanni, (04) II 54, 
Psaudocalanus armatus, (05) VI n[ 

elongatus, (01) 116, (02) 30, (05) 

VI 10. 

Pseudocuma cercaria, (04) I 36. 

longicornis, (04) I 36, 50. 

similis, (04) I 36. 

Pseudocyclops obtusatus, (05) VI 29, 
Pseudomma affine , (04) V 27, 30. 

cattoplura, (02) 126, 145, (04) 

V 30. 

— parasite of, (04) II 76. 

Kempi, (02) 126, 145, (04) V 


33- 

key to species of, ( 04) V 37. 

nanum, (04) V 35, 

— roseum, (02) 145, (04) V 27. 
Psilaster andromeda, (02) 188. 
Psolus Fabricii, (02) 185. 

sp. juv., (02) 186. 

Pteraster personatus, (02) 191. 
Ptychogaster formosus, parasite of, 
(04) II 76, 

Publication of scientific papers, (02) 
vii, (04) v. 

Punclurella noachina, (02) 88. 
Purpura lapittus, (02) 75. 
Pycnogonida, (04) IV 1. 

bibliography of, ( 04) IV 8. 

type specimens of, (04) IV 8. 

Pycnogonum liltorale, (04) IV 7. 
Pyrgostelis interrupta, (02) 73. 


R. 

Radiolaria, (02) 4. 

Raia batis, see Skate, grey. 
Rainbow Trout, spawning season of, 
(04) VII 9. 

Red Bay, Co. Antrim, Foraminifera 
of, (05) III 8. 

“ Research Schizopoda collected 
by H.M.S., (02) 99. 
Rewards for recapture of marked 
flat-fish, (04) vi. 

of marked salmon, (01) 

168. 
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Rhincalanus cormtlus, (05) VI 8. 

nasutus, (02) 30, (05) VI S. 

rostrifrons, (06) VI 8. 

Rhizocrinus lofoiensis, (02) 187. 
Rhizostoma octopus, (05) VII 14. 
Rhizothrix curvata, (04) III 11. 
Rhombus laevis, see Brill. 

maximus, see Turbot. 

Richardina spinicincta, (05) V 7. 
Rissoa albella, var. Sarsi, (02) 70. 

cingillus, (02) 71. 

costata, (02) 70. 

membranacea, (02) 71. 

parva , (02) 70. 

punctura, (02) 70. 

striata, (02) 71. 

violacea, (02) 70. 

Rocinela Dumerilii, (04) II 80. 
Rock-specimens dredged from 
Atlantic, (Of) 133. 

Rockall bank, Echinoderms of. (02) 
204. 

Rostanga coccinea, (01) 125. 

Romania utriculus, (02) 92, 

Rudder fish, (01) x, 73.' 

Runcina coronata, (02) 79. 

Hancocki , (02) 79. 


S. 

Sagitta bipunctata, (02) <5, (05) VII 
1 6. 

Salinity, observations of, at Irish 
light stations, (04) VI 36. 
-almon, artificial propagation of 
(01)xi,i48,( 0 2) x i, 346,(04) 
xi, VII 3, (05) xiv, VIII 17. 

cross-breeding, of different 

rivers, (01) 155. 

eggs, size of, (02) 351. 

- methods of estimating 
. numbers of, (02) 351. 
fisheries, reports of Clerks of 
Conservators on, (01) 206 

VIII 3 2 6 8 3 ’ t04) VI1 5 ®’ (05) ’ 
statistics of, (01)142,(02) 
359, (04) VII 53, 05 
, xv, VIII 24. ' ’ 

——try and turbines, (05) xvi. 

rearing, in ponds, (01) 
154, 156, (04) VII 6. 

■ starvation of, (01) 157. 

time for turning down 
, „ (05) VIII 20. ’ 

■ hatcheries, (01) 153, ,5, (02 ) 

347, (04) VII 4,6 (05) VIII 
to, 20. 

conditions affecting work 

°f. (02) 438. 

Output of, compared with 
take of salmon, (01) 
160. . ' • 


Salmon hatcheries, schemes for subsi- 
dising, (01) I4 8, (02) 349. 
— subsidies paid to, (05) VIII 

23. 

hatchery at Lismore, ( 02) 349, 
353; 

hatching apparatus for (01) 
155, 197, (02) 356. 

~77 r }? fl °ating redds, (05) 
VIII 21. 

marked, rewards for recapture 
of, (01) 168. 1 

■ marking experiments, (01) xi 
165, (02) xx, (04) VII 14. ’ 

atLismore, (01) 187, (04) 

VII 44, 

migration of, (01) 176 193 (04) 
VI1 19, 37, 48. 

rate of growth of, (01) 162, 180 

182, (04) VII 28, 35. 

spawning beds of, on the 

River Shannon, (04) VII 5 

spawning of, conditions 

affecting the, (04) VII 4. 
balmonidae, artificial propagation 
of, (01) 148, (02) 346, (04) 
VII 3, (05) VIII 17. 1 ; 

development of, (05) VIII 6 

feeding fry of, (05) VIII 3. ‘ 

parasites of, (04) III 25, 26 

29. 

influence of temperature on 
eggs of, (04) VII 9. 

Salpa runcinata-fusiformis. (02) 7 
(05) VII 17. 

Sandfort fish farm, apparatus used 
at, (01) 197. 

Saphema mirdbilis. (02) 13. (05) 
VII 9. . 1 

Sapphirine gurnard, parasite of, (04) 
III 26. 

Sarsia eximia, (02) 10, (05) VII 7. 

gemmifera, (02) 10, (05) VII 


7- 

prolifera, (02) 10, (05) VII 8. 

tubulosa, (02) 10, (05) VII 8, 

Saxicava arctica, (02) 87. 

■ rugosa, (02) 65, 87. 

Scala dathratula, (02) 73, 89. 

clathrus, (02) 73. 

Soalaria dathratula, (02) 73. 

communis, (02) 73. 

Scaphander lignarius, (02) 77, 91. 
Scaphocalanus acrocephahts, (05) 
VI 17. 

Schedophilus medusophagus, (01) 72. 
Schisburus uncinatus, (04) III 29. 
Schizopoda, bibliography of, (02) 
149, (04) V 47. 

distribution of, (02) 13 1, (04) 

V 3- 

from North-East Atlantic 

Slope, (02) xvii, 99, (04) 

V 3- 
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Scliizopoda from “ Princess Alice , 
1904, ( 04 ) V 5. 

terminology of, ( 02 ) 101, ( 04 ) 

V 6. 

Scientific papers, publication of, 
( 02 ) vii, ( 04 ) v. 

Scinct acanthodes , ( 05 ) IV 14. 

borealis, ( 05 ) IV 9. 

Bovalli, ( 05 ) IV 10. 

— — crassicornis, ( 05 ) IV 7. 

oedicarpus, ( 05 ) IV 11, 

pacifica, ( 05 ) IV 14. 

Ralirayi, ( 05 ) IV 10. 

— • — spinosa, ( 05 ) IV 11. 

submarginata, ( 05 ) IV 12. 

uncipes, ( 05 ) IV 11. 

Vosseleri, ( 05 ) IV 7. 

Scissurella crispata, ( 02 ) 88. 
Scolecithricella dentata, ( 05 ) VI 18. 

minor, ( 05 ) VI 18. 

ovata, ( 05 ) VI 18. 

Scolecithrix chelifer, (02) 36, ( 05 ) VI 
19 - 

cristata, ( 02 ) 3 6, ( 05 ) VI 17. 

dentata, ( 02 ) 35, ( 05 ) VI 18. 

echinata, ( 02 ) 37, ( 05 ) VI 18. 

emarginata, (02) 36, ( 05 ) VI 17. 

frontalis, ( 05 ) VI 19. 

hibemica, ( 05 ) VI 19. 

minor, (01) 116, (02) 35, ( 05 ) 

VI 18. 

ovata, (02) 37, ( 05 ) VI 18. 

pygmaea, (01) 116, (02) 34, 

( 05 ) VI 19. 

securifrons, ( 05 ) VI 19. 

Scomber scomber, see Mackerel. 
Scopelus caninianus, ( 05 ) II 9. 

punetatus, ( 05 ) II 9, 25. 

crocodilus , ( 05 ) II 12. 

glacialis, ( 05 ) II 23. 

arcticus, ( 05 ) II 23. 

Rafinesqui, ( 05 ) II 23 . 

— - — elongalus, ( 05 ) II 23) 

Humboldti, ( 05 ) II 27. 

Scorpaena echinata , ( 05 ) II 25. 
Scotiacalanus securifrons, ( 05 ) VI 
19. 

Scribella scriba, ( 05 ) VI 32. 
Scrobicularia alia, (02) 60, 84. 

nitida, (02) 60, 84. 

prismatica, (02) 84. 

Scutellidium fasciatum, ( 04 ) III 17. 

tisboides, ( 04 ) III 17. 

Scyllium canicula, see Dogfish. 
Scyracepon, gen. nov., ( 04 ) II 35. 

tuberculosa, ( 04 ) II 36, 78. 

Scyramathia Carpenteri, parasite of, 
( 04 ) II 37, 78. 

Sepiola sp., ( 02 ) 80. 

Sergestes arcticus, ( 05 ) V 7. 

Sergia robusta, ( 05 ) V 7. 

Serolidae, ( 04 ) II 16. 

Sexual characters of Black goby, 
(01)44. 
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Sexual characters of Fishes, (02) 158 

of Freckled goby, (01) 51] 

of Gobies, (01) 40, (02) 

160. 

— of Gobius scorpioides, (01) 

57 - ■ 

— of Hypererythrops sevri- 

venter, (02) 120. 

— of Nyctiphanes Couchi , 

(02) 104. 

— — of Painted goby, (01) 54. 

— of Rock goby, (01) 45. 

of Spotted goby, (01)40. 

Shad, parasite of, ( 04 ) III 30. 
Siriella norvegica, ( 04 ) V 44. 

Skate, grey, parasite of, ( 04 ) III 26. 
Skulmartin lightship, hydrogra- 
phical observations at, (04) 

VI 56. 

plankton collected at, ( 04 ) 

VI 6. 

Smooth Hound, parasite of, ( 04 ) 
III 29. 

Solaster affinis, (02) 191. 

Sole, black or common, ( 02 ) 166. 
— — fishes known as, (02) 164. 

French, see Sole, sand. 

parasite of, ( 04 ) III 28. 

——sand, (02) 170. 

— — white, development of, (01) x, 
67. 

• larval stage of, (01) 67, 

Solea aurantiaca, see Sole, sand. 

azevia, (02) 171. 

British and Irish species of, 

(02) 164. 

— generic characters of, (02) 165. 
Greeni, ( 02 ) 173. 

— — • key to species of, (02) 175. 

— — lascaris, see Sole, sand. 

lulea, see Solenette. 

— — minuta, see Solenette. 

profuniicola, (02) 173. 

variegata, see thickback. 

vulgaris, see Sole, black. 

Solen ends, ( 02 ) 65. 

pellucidus, (02) 65. 

siliqua, (02) 65. 

— — • sp., (02) 86. 

Solenette, ( 02 ) 174. 

Solenostoma scutatum, ( 04 ) III 22. 
Solmaris corona, ( 02 ) r4, ( 05 ) VII n. 
South Arklow lightship, hydro- 
graphical obsei'vations at, 
( 04 ) VI 62. 

— - — plankton collected at, ( 04 ) 

VI 16. 

Spatangus purpureus, ( 02 ) 182, 199, 
206. 

Raschi, (02) 199. 

Spawning mackerel, capture of, 
(02) ix. 

season of rainbow trout, ( 04 ) 

VII 9. 

] : 
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Sphaeroma Hookeri , ( 04 ) II 46. 

inerme, ( 04 ) II 6. 

serratum , ( 04 ) II 46. 

Sphaeromidae, ( 04 ) II 6. 

Spinax niger, ( 05 ) II 22. 
Spinocalanus abyssalis, ( 02 ) 30, ( 05 ) 
VI 10. 

magnus , ( 02 ) 30, ( 05 ) VI 10. 

Spinalis retroversus, ( 02 ) 78. 

Spirula Peroni, ( 02 ) 72, ( 05 ) VII 16. 
Spisula elliptica , ( 02 ) 61 , 85. 

solida , (02) 6i, 85. 

— — subtruncata, (02) 61. 

Sprat, parasites of, ( 04 ) III 27, 28. 
Squalus acanthus, see Dogfish. 
Statistics, international fishery, 
( 05 ) vi. 

of salmon fisheries, (01) 142, 

( 02 ) 359, ( 04 ) VII 53, ( 05 ) 
xv, VIII 24. 

Staurorforis verrucosa, ( 02 ) 207. 
Stenhelia hispida, ( 04 ) III 7. 

ima, ( 04 ) III 7. 

Sterobe interrupta, ( 04 ) III 15. 
Stichaster roseus , ( 02 ) 190, 205. 
Stichopus natans, (02) 186. 
Stomatopod larvae, ( 02 ) 211. 

Slomias boa, ( 05 ) II 22. 

Stromateidae, affinities of, ( 01 ) 70. 
— British and Irish, (01) 70. 
Strongylocenlrotus lividus, (02) 182. 
Sturgeon, parasite of, ( 04 ) III 26, 

27. 

Styliger bellula, (02) 208. 

Stylocheiron abbreviatum (02) no 
141, ( 04 ) V 18. 

chelifer, ( 02 ) no, 141, ( 04 ) V 

l8. 

• — elongatum, ( 04 ) V 17. 

longicorne, (02) 109, 140, ( 04 ) 

V 17. 

mastigophorttm, (02) 100, 140 

( 04 ) V 17. 4 ’ 

Suhmi, ( 04 ) V 17. 

Sunflsh ( Orthagoriscus ) parasite of, 
(04)11126,27. 

Sykes E. R., ( 02 ) 53. 

Synaphobranchus pinnatus, ( 05 ) II 7. 
Synapta digitata, (02) 177. 

— - var . profundicola , (02) 184. 

- -mhaerens, (02) 177, 184. 
byndosmya alba, (02) 60 84 

nitida, (02) 6o, 84.’ 

~ — prismatica, (02) 84. 

Systellaspis Bouvieri, ( 05 ) 1 16 

debilis, ( 05 ) 1 16. 

lanceocauiata, ( 05 ) I 16. 

T, 

Tachidtus brevicornis, ( 04 ) III 6 
Tanaidacea, ( 04 ) II 1. 

1 anaopsis laticaudata, ( 04 ) II 41. 


Tapes aureus, (02) 62. 

decussatus, (02) 63. 

pullastra, (02) 63. 

— —virgineus, (02) 63. 

Tattersall, W.M., (02) 99 210 211 
213, ( 04 ) III, V 3 ,( 05 ) ’iV 3 
Teclura fulva, (02) 88. 

virginea, (02) 67. 

Tellina balthica, (02) 61. 

crassa, (02) 60. 

incarnata, (02) 60. 

squalida , (02) 60. 

Temora finmarchica , ( 05 ) VI 22. 

longicornis, (01) 116, (02)' 43, 

( 05 ) VI 22. 

Temperature, influence of, in oyster 
culture, (01) 77, 79, 90, 98. 

on spawning of trout, ( 04 ) 

VII 9. ’ 

observations of, at Irish light 

stations, ( 04 ) VI 56. 

quarterly observations of, (02) 

_ , 333 - 

Terebratulina caput-serpentis, (02) 
92. 

Teredo megotara, ( 02 ) 66. 

Tergipes despectus, (01) 129. 
Terminology of Isopoda, ( 04 ) II 
3 , IS- 

of Schizopoda, (02) 10 r. 

Thalassicolla sp., ( 05 ) VII 4. 
Thaleslris Clausi, ( 04 ) III 12. 

harpactoides, ( 04 ) III 13. 

helgolandica, ( 04 ) III 13. 

liibernica, ( 04 ) III 13. 

— — Krohnii, ( 04 ) III 14. 

longimana, ( 04 ) III 12. 

my sis, ( 04 ) III 13. 

pellata, ( 04 ) III 13. 

rufocincta, ( 04 ) III 13. 

— - — serrulata, ( 04 ) III 14. 

Thalia democratica-mucronata, (02) 
7 , ( 05 ) VII 17. 

Thames, salmon eggs sent to the, 
( 04 ) VII 7. 

Thamneus sp., ( 05 ) IV 27. 

Thaumaleus Claparedii, ( 05 ) VI 33. 

rigidus, ( 05 ) VI 33. 

Thompsons, ( 05 ) VI 33. 

Thickbaclc (Solea variegata), ( 02 ) 
172. 

“ Thor" Amphipoda collected by 
the , ( 05 ) IV 3. 

Thor alii a brunnea, ( 04 ) III 18. 

Thracia fragilis, ( 02 ) 66, 87. 

■ papyracea , (02) 66, 87. 

Thurammina sp., ( 05 ) III 4. 

Thyasira flexuosa, (02)84. 

Thyone fusus, ( 02 ) 178, 205. 

raphanus, (02) 185. 

viridis, ( 04 ) III 16. 

Thysanocssa borealis, (02) 137. 

gregaria, ( 02 ) 108, 139, ( 04 ) 

V15. 
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Thysanocssa longicaudata, (02) 107, 
138, (01) V 13. 

neglecta, (02) 137, (01) V 14. 

tenera, (02) 107, 138. 

Thysanopoda acutifrons, (02) 102, 
134, (01) VS, 11. 

— — bidentata, (02) 101, (01) V 6. 

distinguenda, (02) 134, (01) V 

10, 11. 

microphthalma, (02) 134. 

-norvegica, (02) 105. 

— — pectinata, (01) V 8. 

Tiara pileata, (02) 10, (05) VII 8. 
Tigriopus Lilljeborgi, (01) III 15. 
Tisbe ensifera, (01) III 17. 

jurcata, (01) III 17. 

Tomopteris onisciformis, (02) 6, (05) 
VII 16. 

Tope, parasites of, (01) III 26, 29. 
Tornatina tmncatula, (02) 78. 
Tracheloteuthis Behnii, (02) 93. 

Riisei , (02) 93. 

bibliography of, (02) 98. 

Trachichthys mediterraneus, (05) II 
24. 

Trachyrhynchus trachyrhynchus, (05) 
II 24. 

Trawling in relation to decrease of 
fish, (05) viii. 

— — survey of deep-sea grounds, 
(02) vii, (01) vi. 

of grounds in Irish sea, (01) 

viii, (02) vii, (01) v, (05) 
vii. 

Trebius caudatus, (04) III 26. 

spinifrons, ( 04) III 26. 

Triforis perversa, (02) 72. 

Trigla sp., see Gurnard. 

himndo, see Sapphirine 

Gurnard. 

Triopa clavigera, (01) 127. 
Tritonofusus fusiformis, (02) 91. 

— — gracilis, (02) 90. 

jeffreysianus, (02) 91. 

( Siphonorbis ) propinquus, (02) 

91. 


sp. (02) 91. 

Trivia europaea, (02) 71, 89. 

Trochus cinerarius, (02) 67. 

lineat-us, (02) 68. 

magus, (02) 67, 88. 

millegranus, (02) 69. 

Montacuti, (02) 68, 8S. 

striatus, (02) 69. 

tumidus, (02) 68. 

umbilicatus, (02) 68, 88. 

zizyphinus, (02) 69. 

Tropiocaris tenuipes, (05) I 22. 
Trout, artificial propagation of, (02) 
347. 350, (04) VII 3, (05) 
VIII 3, 17, 23. 

eggs and frv. influence of light 

oh, (08) VIII 14. 


Trout fanning, exhibit of, at Cork 
•(01) xi. 

■ fry^ development of, (05) VIII 

methods of feeding, (05) 

hatching, under natural con- 
ditions, (05) VIII u. 

parasite of, (01) III 24. 

Tryphaena Malmi, (05) IV 25. 

Turbines in relation to salmon frv 
(05) xvi. 1 

Turbonilla indistincta , (02) 73, 

lactea, (02) 73. 

Turbot, parasite of, (01) III 2 , 
25. 

Turntella communis, (02) 74, 89. 

terebra, (02) 74, 89. 

Type specimens of Cumacea, (04) 
I 4- 

— of Pycnogonida, (04) IV 

7- 

Typhlotanais proctagon, (04) II 3, 
60. 

Itichardi, (01) II 39. 

— - — tenuicornis, (01) II 59. 

Tyro pacifica, (05) IV 14. 


U. 

Ulster fisheries and biology 
association, (02) xxii, (04) 
III 3. 

Uncleuchaeta major, (02) 35, (05) VI 
IS- 

minor, (02) 35, (05) VI 15. 

Undina rostrata, (05) VI ij. 
Undinopsis Bradyi, (05) VI 11. 


V. 

Valencia Hatbour, plankton of, 
(02) xvi, 3, (05) VII 3. 
Vauntompsonia, generic characters 
of, (01) I 16. 

caeca, (01) I 18. 

cristata, (01) I 17. 

Veletta spirans, (02) 4, (05) VII 12. 
Venus ( Chamelaea ) gattina, (02) 62, 

85. 

( Clausinella ) fasciata, (02) 62. 

exoleta, (02)62. 

lincta, (02) 85. 

— - — striatula, (02) 62. 

( Timoclea ) ovata, (02) 62, 85. 

( Ventricula) casina, (02) 02, 

S5. 

verrucosa, (02) 62. 

Verrittiolcc gracilis, (02) 93. 

nympha, (02) 93. 


[ 226 ] 

L 


Printed image digitised by the University of Southampton Library Digitisation Unit 



27 


Vibilia armata, ( 05 ) IV 15. 

propinqua, ( 05 ) IV 14. 

sp., ( 05 ) IV 16. 

Vienna, International fishery con- 
gress at, ( 04 ) xii. 

Volsella adriatica, ( 02 ) 57, S3. 


W. 

I Vestwoodia nobilis, ( 04 ) III 14. 
White sole, see Sole, white. 

Wicklow and Wexford oyster 
fisheries, (01) viii, 4. ' 

Witch, see Sole, white, 

Wolfenden, R. N„ Amphipoda 
collected by, ( 05 ) IV 3. 

Decapoda collected by, ( 05 ) 

I 3 ■ 

Wollebaek, A., (01) ix, 77, 82, 89. 
Woodward, M. F., (01) xii. 


X. 

Xanthocalanus atlanticus, f 05 ) VI 

38 , ( 05 ) VI i 9 . 

chehfer, ( 05 ) VI 20. 

cnstatus, ( 05 ) VI 20. 

Greeni, ( 02 ) 39, (05) VI 20. 
obtusus, ( 02 ) 40j (05) VI 20. 

— — sp*^(02 j 39 , ( 05 ) VI 20. 

Xenodermichthys socialis, ( 05 ) II 22. 


Z. 

Zaus spinatus, ( 04 ) III 
Zeus faber see John Dory. 
Zippora membranacea, (021 71 
Zoroaster fulgens, (02) 191. 
Zosime spinulosa. ( 04 ) III 8 
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Appendix, No. VII. 


INI, AND FISHERIES. 


i. — Report on the Artificial Propagation of SalmnmVloo ,1 • 

season of 1906-1907, by E. W L Holt 6almomdae durl ng the 

ii. Statistical Information relating to the Salmon Fisheries. 

iii. -Suhstanee of Reports received from Clerks of Conservator, 

tive to Salmon Fisheries, rvatois iela- 


i.— REPORT ON THE ARTIFICIAL PROPAGATION CF 
SALMON ID A K DURING THE SEASON OF 
1906 - 1907 , 


BY 


E. W. L. Holt. 


1907 e l?rbo«?fi 0f f l ' y tlmi ^ down in the spring of 

ianmi b sal ' laon > 508,000 white trout and 

Lin! T*' The brmvn *»«“* estimate is, doubt 

evS amah SanSeHn,’ “ ^ l ’ roba ' b,e that we d ° not hear of 

a Si. “ aftstsss saras s 

sis 

and of Mr. FiteBerbeS aTllS 1 & at , Lismore ’ 

sibie for high figure of the ’ "* krgeIy ^P 00 ' 

broCwTZl^ bstween , th , e and the totals of 

found to T * , wo years dealt with in the table will be 
inn d d b ?- dn ? kansfera from hatchery to enlargimTsta 

lm "£°” «!* “-I, !„? 4“S"|£ 

Of “e Mumti T&f S' * he » V- C. Stenting, 

iwent in +d tel out , ^arni, Innishannon , who is the chief 
hSn ff l Mnt,7 1 f0 f thR distribution of trout ova and fry 
transactions ii "f witb an accolmt of lus 

completeness of tters | ^ bich materially adds to the 

front Rockmills wl,iAh™' J” tbe saJmon columns transfers 
station foT^toon l^ I® at Pr e *nt the only distributing 
credited to that lintel ’ laV T been deducted from the figure 
have been normal fm Si, il£? era J tb V“ seems to 
or in regard to the^tter^nf aiiificial propagation , 

the capture of °f which the success depends upon 

severe weather of fh P ’ ? atber on the favourable side. The 
have be^ accompanied^hv pa,r *, °t 1 ®. 07 does not appear to 
streams as renders + SU ? h dl 7 ln & of the rivers and 

renders ova liable to damage by frost, and although 

Pod T , _ . 


O J V J -VJJU. OJ-LVJ LL^ 

m ‘ rm> h ' elari *> Sei. Invest., 1906, VII, [Published, January, 1908], 
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VII. ’(>(!. 


■t 


Output op Salmon and Thout 


Hatchery or Enlarging 

STATION. 

ltiver System. 

All Salmon. 


1905-6. 

1900-7. 

Brittas, 

LifTcy, ... 





Lough Dan, 

Ovoca, 



— 

_ 

Newtownbarry, 

Slaney, 



95,000 

■15,000 

Inistioge,* ... 

Nore, 



137,000 

T37,000 : 

Cahir,® 

Suir, 



140,000 

21,000 

Lismore,® ... ... 

Cork Black water, 


2,033.000 

2,120,000 j 

Rockmills,® ... 

» 



244,000 

250,000 . 

St. Ann’s, ... „ 

Lee, 



— 

_ 

Inishannon, 

Bandon, 



— 


Skibberecn, 

Hen, 


... 

35,000 

42,000 (e) i 

Carngh Lake, 

Oaragli, 



— 

_ 


Killorglin,® ... 

Laune, 



150.000 

148,000 


Killarney,* ... ... ... 




05,000 

12P,000 


Muokross,® ... 




50,000 

105,000 


Ballinrnddoiy, 

Cashen, 



35,000 

35,000 


Adore, ... 

Muigue, 



120,000 

- 


Kilronan, 

Shannon, 



— 

- 


Laugh Shed in, 

„ 



— 

- 


Costello, ... ... ... 

Oostollo 



~ 

_ 


Soreebe,® ... .„ ... 

Scrcebc, 



292,000 

309,000 


Inver, 

Galway Inver 



15,000 

106,000 


Aasleogli, ... 

Emff, ... 



- 

72,000 (fl) 


Bally soda re, ... 

Unnhin, 



05,000 

75,000 


Bundrowcs, 

Drowe.s, 



05,000 

160,000 


Bedeck,* 

Erne, 



330,000 

215,000 

Glenties, 

0 wonea, 



38,500 

69,000 

Dunglow, ... ... 

D unglow, 



- 

- 

Nowtownstewart,® ... 

Foyle, 



092,000 

800,000 

Tvilrea,* ... ... ... 

Bann, 



500,000 

469,000 


Lough Neagh, ... ... 

» 



- 

- 


Black Castle,® 

Boyne, 

... 


1,060,260 

843,000 


Totals, 


6,827,760 

6,143,000 

. 


The numbers credited to these hatcheries are 
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.Fkv in 

Ireland 

1905-6 AND 

1906-7. 



i Foreign Salmon. 

White Tron t. 

j Brown Trout. 


1905 G. 

1 

ISOG-7. 

1905-0 

| 1900-7. 

| 1905-G. 

1900-7. 

llemarks. 

- 

i ■ ~ 

- 


i 

1,000 

| Yearlings from Ini- 

— 

- 

~ 

I - 

1 0,000 

- 

{ shannon . 

- 

| - 

— 

i 

5,000 

~ 


- 

i - 

: 

~ 

: 

- 

i 


J - 

- 

- 

i — 

_ 


— 

! 

~ 

- 

4,000 

[ 

i 


- 

. ~ 

- 

laO.OOUf.i 

115,000(7 

> 00 50,000 Lochievens. 

35,0000? 

35,00007); 

- 

- 

- 


I (?>) 30,000 Lochlevens. 

1 00 7.000 from Bock- 





1 



: 8o,ooo((f 

- 

- 

- 

- 

30,000(6 

i Weser. 

)' (6’) Lochlevens. 


- 

- 

- 

- 

O?) From Weser. 


— 

— 

- 

12,000 

— 

1 

— 

- 

— 

— 





. 35,0U0(<7) 

35,000<rO 

- 

~ 

- 

- 

07) From Weser. 



~ 

- 

100,00U(.O 

100,000(/) 

</) 50,000 Lochleven 


— 

- 


G,000 

- 

cross. 


““ 

~~ 


10,000 

40,000 

From Inislninnou. 


~ ! 340,000 

150,000 

— 

_ 


— 

- 1 

05,000 

100,000 

— 




~ 

~ i 117,000 

198,000 

- 

— 



I 

— 1 

- 

- 

_ 

(l/) 27,000 from ltock- 

10,0001 if) 

40,0000?) 





mills. 

~ 

1 

^ | 

- 

- 

1 

OZ) trom Weser. 

: 1 

— 00.000 | 

liO.OOO j 

- 


(/i) Loehleven Year- 

i 






lings from Inislmn- 

i 

— 


- 

- 

- i 

non. 

i 


“ 

- 1 

- 

- 



~ 

— 

- 1 

78,000? k) 

98,000(7) 

7c) From Howietoun, 


j 





and Kilrea, (O.From 
Howietoun, Itchen, 






10,000 


and Kilrea. 

. r 

j 



_IJ_ 




190,000 


110, COO I 582,000 


508,000 


341,300 


based 


m esttoat63 made b y Officers ol the Department. 
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hatchery work was prolonged by the lowness of the tempera- 
ture no damage seems to have been caused. Taking the 
hatcheries or enlarging stations in the onler in which they 
appear on the list, the following remarks may be made * 
lire mill reservoir at Brittas is in the hands of a private 
society and has hitherto been dependent lor its supply on 
annual stocking, since neither affluents nor effluents are avail- 
able for natural propagation. In the case of private fisheries 
our functions are, of course, limited to inspection and advice 
when demanded. Here it seemed possible, by diversion of 
waste wafer during the spawning period, to make a stream in 
which more or fewer of the impounded fish could spawn in the 
natural way. 


■Work at the Lougli Dan hatchery has been temporarily 
abandoned. A considerable number of trout of various ages 
g_nd origins are being transferred from the rearing ponds to 
the Lough, whence, on passage next winter to the breeding 
stieams, they will no doubt in some measure achieve the racial 
crossing for which they were intended. Mr. Archer hopes 
before long to be able to resume active control of the hatchery 

hrdei' 6 meamvbile the plant and P onds wiU be kept in g° 0lJ 

The difficulty of obtaining spawners for the hatchery at 
IN ewtownbarry on tlio Slaney has not yet been overcome. It 
was thought that works at Clohamon Weir might achieve the 
desned result, but a survey has shown that while the con- 
struction of a trap in the weir would be very costly, its 
efficiency would be extremely doubtful, and it is to be feared 
that extensive hatchery operations on the Slaney system are 
impossible at any place in which a local interest in such work 
has so far been manifested. 


The agreement respecting the establishment of a salmon 
natclicry at Carlow has been cancelled, owing to difficulties of 
management. 

I he hatchery at Inistioge, on the Nore, is mainly dependent 
tor its supply of ova on fish caught in the Aryga-1 tributary by 
means of a trap, which was considered by -the officials of the 
local Board of Conservators to offer some facilities for poach- 
ing. Major Hamilton, at the suggestion of the Department, 
at once caused the trap and appurtenances to be altered in 
such a way as to eliminate the possibility of poaching, 
n Mt'- , Oliver and I, on inspecting the trap after 

alteration considered that its efficiency might be improved by 
some slight . structural modification, the poorness of the catch 
or this season seems to have been due to absence of water, 
since a fair number of fish were caught during the only two 
floods with which the Arygal was favoured. 

The water supply at the 'Cahir hatchery, situate on a tribu- 
tary of the Suir at Ballydavid, has been improved. 

A trap . at the mouth of the Aherlow river is in process of 
construction and the possibility of trapping the main river at 
Oahir Park is under consideration. 
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Lisinore, perhaps the best equipped hatchery in the United 
Kingdom, continues to be worked with the most scrupulous 


care. 


The Department’s hatchery at Roekmills, on a tributary of 
the Cork Blackwater, has been considerably improved by the 
construction, in a part of the old mill-race which forms the 
hatcheiy , of shipping pounds and platform, which greatly 
facilitated spawning operations. The pounds are not yet per- 
fect, smce it was found that the longitudinal partitions between 
the compartments reserved for the two sexes were not suffi- 
ciently high to prevent nightly trespass on the .part of the 
males. I was not previously aware that fish would leap 
obstacles running parallel to the course of the stream but so 
they certainly did, and each morning during the stripping 
season it was necessary to re-sort the occupants left in the 
pens overnight. It was matter of remark that males, recal- 
citrant to the enforced performance of their devoir when first 
driven up to the stripping pens, were much more amenable to 
discipline after a night spent in proximity to the females but 
this observation was not subjected to control experiments and 
must be taken for what it may be worth. 

Bockmilis is, so far as I know', the only hatchery at which 
all the ova arc dealt with ab initio in floating redds, and it 
would appear that we have still a good deal to learn before 
perfection 111 this method of culture is attained, since the 
losses, both of ova and fry, seemed unduly great. 

In the light of Dr Hein’s paper, published in a 
previous number of tins series {Fisheries, Ireland Sci 
“•i 1905 ' ym. [1907]), I thought it advisable 
. experiment m the enlarging of fry at a 
pen considerably antecedent to the final disappearance 
“ ™ e , y olk v sele etmg a time at which the alevins 
manifested a disposition to swim freely about the “redds,” 
seal( ;h of food. Such transfers from “redds” to 
re“K?' 0Unds Perfectly successful if conducted with 

enmrriT 1 T 6 ’ tbe fish standing short transport well 
/^appearing as if by magic, when liberated, into 

nerienJfcU® rC i ed T by stones ancl weeds - A Painful ex- 
fers nf fi J h T« d -’ bow n ever ’ that the Proper .conduct of trans- 
be pn+i’nof! + 18 < i e ?] dea ’ a 8 e (about four weeks) cannot safely 
still bpn,T, ed n?i uns ]? hands. The difficulty is that alevins 
motion y J b ]; ve power of sustained loco- 

erowdod in ^ aie ^ ere l° re liable to suffocation if unduly 
suonsiWo ? a vess ?h The losses for which I am re- 

attpn<iqn+ o ai ° Se fl ? m m y f^hu-e to impress upon the hatchery 
ber of f™ ’ e v el -u factual demonstration, a sense of the nnm- 
beudino- y ]™ lcb safely be put in each carrying vessel 

result i-w r { mV i , i*° sll P er,: nf'end the enlargement, with the 
sistino 1 x 0un ? t . le vesse ls stocked with a dense layer con- 
may be mm aS t0 ll PP('rinost elements, of corpses. Others 


mav bo T uppermost elements, ot 

skiilprl ® llc< ; ess fril in conveying their meaning to tm- 

ani lw 1St ^, but 1 d ° not recommend ’ ‘ ‘ 


and nnlpZTri 1 ”, uul ’ x ao . not recommend the experiment ; 

hatchery proprietor can command the services of 
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a trained attendant or is willing to personally supervise all tile 
details of enlargement, it would seem best to leave the fry in 
the hatching boxes or redds until they are at least live weeks 
old. I must add that in the columns referring to the Ilock- 
mills hatchery I have reduced the totals so as to exclude the 
losses to which I have just referred. 

in regard to tlio Munster Trout liana at Innisbannon, Mr 
Stenning informs us that he was successful in transferring 
stock without loss to llathlin Island, an operation which pro- 
bably covers the longest journey which can' be achieved within 
the limits of Ireland. It appears that the Irish demand for 
rainbow trout has fallen to a degree at which operations in 
that species become negligible in their possible effects on the 
native kinds, and I understand, though from hearsay rather 
than from exact report, that on the Continent rainbows no 
longer enjoy the same appreciation as formerly even for strictly 
commercial culture. 

The Department has for some years supplied the little 
lia-tchery at Skibbereen with German ova, as being the most 
readily procurable. This year, at the request of the gentle- 
men interested, a few thousand Irish ova were also supplied. 
Mr. O’Shea seems to have, as usual , devoted great care to the 
hatchery. 

Operations, suspended during the previous season owing to 
a temporary defect in the water supply, were resumed at 
Caragh Lake on the same scale as in former years. 

At Killorglin the proprietors experienced the usual difficulty 
of getting stud fish in number at reasonable expense by net- 
ting in .the main river. Negotiations for the construction of 
traps and holding ponds in tributaries were not carried 
through on account of the uncertainty of obtaining by this 
means enough fish to justify the costs of construction and 
watching , and I may here remark that one of my greatest 
difficulties in advising the Department as to the establishment 
of a hatchery arises from want of local knowledge of the run 
of fish during the close season. 

The Department is again indebted to Mr. Finch Hatton for 
the care which lie lias devoted to -the little hatchery at Ballin- 
ruddery on the Cashen. 

At Adare the scarcity of salmon in the Maigue and the in- 
cidence of floods during the spawning season prevented any 
operations in salmon culture, but the effect of operations in 
brown trout is reported to be most satisfactory, the yield of 
fish having increased in average size as well as in number. 

Nothing was done in the way of re-stocking the Suck at 
Castlerea, because no trout were procurable when required 
owing to an accident at the hatchery from which they were 
ordered. The contribution promised by the Department re- 
mains available for next season. 

Since the. first year’s work of the. Lough Sbeelin Associa- 
tion, in regard to both protection and artificial propagation, 
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was most satisfactory, the Department made for the past sea- 
son a larger grant in aid of the purchase of ova and also pre- 
sented the Assomatiou with the apparatus necessary for deal- 
ing with all the ova laid down, and the output of fry was in- 
creased four-fold. J 

From Costello, where Mr. Laing has conducted the propa- 
gation of white trout for many years, it is reported that the 
past fishing season was the best on record, from which it 
would appear that the hatchery has done no harm The fish 
however, are said to have shown during the last few years a 
steady decrease in average size, which is locally attributed to 
the destiuction of slats by the spring mackerel fishing. From 
another river, where (salmon) hatching operations are carried 
on extensively, I hear that during the present (1907) season 
peal are unusually numerous and unusually small, and that 
both conditions are attributed to the hatchery. 

The hatchery at Screebe was subjected to unusual circum- 
stances of temperature. The water froze in the supply pipes 
but the ova took no harm. Ova seem, in fact, to be immune 
from serious damage by low temperature, so lone as thev 
themselves escape the mechanical action of aotuaf freezing 
h T + bee ?. 1 fS er than usual, “ng 

tin i 2 i? lbs ->. a fact which may or may not be 'due 

to hatching operations m previous years. 

at A aslea S h was hardly ready for work during 

dminTL S T 011 ’ floods did great damage 

auimg the process of construction. 

wittin^^f t 1 ]® ova were placed in artificial gravel redds 
lttun 400 yards of the sea, whither the fiy would seem liable 
to be earned by flood long before they have any business there. 

iT,Jff eWt0rast ?f r ! , and Kilrea the development of the ova 
rinmar? " aS u m isidera bly retarded by low temperature, but no 
"W 0 b ' OT ® ensued. At Kilrea, where the hatching 
S , uncovo i ed > a species of Hydra (a minute fresh- 

mone”) ^ having the general appearance of a “sea-ane- 
mone ) was found -to be abundant on the ova. It appears 

danatZl l r,™ 688 1° °T a and *7 of Sahnonidae, though 
dangerous to the tmy fry of such fishes as the roach. 

veaiN+^n Se f Vat<>1 ? ° f the C< 3 )e ' raine strict have for some 
bv *° ™ prove 4h ® Loil g b Neagh trout fishing 

of Dochleven ova and fry as well as by 

^teroriLfT^ 1011 the J ? ative trmt - in hoih which 
T'ovle^ and be6n j ld (? d by tbe Proprietors of the 

Dart m Ant fisheries, and by contributions from the De- 
in a “foment under which the fry were kept 

down an/) y Pending their transfer to the Lough have broken 
entered aS a f em P orar y expedient the .Department have 
Mr InW w a ^ e&m S nt with Mr. Bernard Meenan and 
the frv can *u 16 ^ constniGtlon of a pond in which 

LouglT 4 —f be ffisy are fit to be turned into the 

the nurnoip nf e: T e , f< ? r th ® establishment of a a trout farm for 
P P e of stocking the Dough is under consideration. 
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ii.— STATISTICAL INFORMATION RELATING TO 
THE SALMON FISHERIES. 


By the courtesy of the gentlemen whose names appear 
below, it is possible to give the following Returns in continua- 
tion of those which appeared in our Reports for 1900-1905 
and in the Report of the Irish Inland Fisheries Commission 
(Appendix , Part II., xxiii.) — 

Percentages of Take above and below an Average foe 
Twenty-five Years ending 1899. 


Blackwater, Lismorc. Mr. J. Godfrey. 

1905, . . . 50 per cent, below. 

1906, . . .48 „ „ „ 

Mr. Godfrey reports that in 190C the salmon were 55 per 
cent, and the grilse 66 per cent, below the average of nine 
years ending 1899. The killing hatch in Lismore Weir was 
kept open during the months of February, March, and April, 
as in every year since 1901. The grilse netting was begun 
about a fortnight later than usual. 


Blackwater, Co, Kerry. 

1905, 

1906, 


Mr. R. M’Olure. 


84-7 

74-4 


per cent, below. 

> J J > >} 


Waterville, Co. Kerry. Mr. W. J. Delap. 

1905, . . . 54'8 per cent, below. 

1906, . . . 30 T 

Laune, below Killorglin Bridge. Mr. R. Power. 

1905, . . .57 per cent, below the 

average of the 
twenty-four years 
ending 1898. 

1906, . . . 43 per cent, below do. 

Lax Weir (including weir and 

nets), Shannon. Mr. J. A. Place. 

. 25 per cent, below the 

average of the 
twenty-three years 
ending 1899. 

Mr. T. M'Debmott. 
27 per cent below. 

Mr. T. M'Dekmoit. 
■ 51’5 per cent, below. 
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1905, 


Bann Nets. 
1905, 

Foyle Nets. 
1905, 
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Erne Nets. 
1905, 

Erne Angling. 
1905, 

Mov Tidal. 

1905, 

1906. 


Mr. T. M'Dermott. 
34 per cent, below. 

Mr. T. M'Dermott. 
^ per cent, below. 

Mr. J. Garvey. 
40 jJer cent, below. 

30 per cent, below 
tbe average fox- 
20 years. 


l £f ttl vey , re P?f ia tllat uets were taken off three week" 
before the end of the. open season, and considers that the t'il-e 
was seriously reduced by drift-nets- outside the river 


Other Returns . 


Blackwater,— Dromana Fishery. 

•Salmon. 

1905, 270 

1906, 256 


Mr. Viumers Stuart. 

Total. 

441 711. 

5 77 833." 


Castlecounell Angling. 


Messrs. John Enright & Son. 


— 


Salmon. 

Peal. 

| 

Total for 
Season, 
Salmon. 

1 

I Total for 
! Scasmi, 
j Peal. 

! Total. 


j 1st Feb. 
to 

j 3lBfc May, 

1st Juno 
to 

31st Oct. 

1st Fob. 
to 

31st May. 

1st Juno 
to 

31st Oct. 

' Worldseud 

( 1905 

1 

1 

| 



1 

I 



i — 


9 

, 19 



Hrinagh, 

( 19011 

18 

1 












19 


i 21 

Hewgarden, 

f 1905 

j 20 

1 3 

— 

01 

29 

61 

90 


( 1906 








Summerhill 

1 1905 



~ 

j 48 

50 

48 

! 1(J4 

and 




— 

13 

I 47 



Castle, 

tiooo 


i „ 



1 






“ 

— 

i ” 

1 50 


67 

Woodlands, 

f 1905 

| 20 


— 

0 

22 

j 7 

24 


(. 1900 











0 1 

— 

12 

20 

12 

3S 

Dconass. 

\ 1905 

37 

3 

— 

IS 

40 | 

18 

58 


( 1906 | 

40 | 

4 * j 

1 

30 | 

44 

31 

75 

Hermitage, 

( 1905 

26 

4 

— 

30 

30 1 

so 

60 


(1906 

25 

6 

1 

22 

31 

28 

64 

landscape. 

f 1905 

9 

— 1 

— 



“ i 

. 

9* ! 


U906 | 

no 

return I 






Prospect, 

(1905 j 

26 

7 



32 

33 

32 

66 


( 1900 i 






j 


~ 

1 


^ 1 

| 

39 

33 

39 j 

72 


* To 31st May only. 


[ 237 ] 


Printed image digitised by the University of Southampton Library Digitisation Unit 



VII. ’0(1. 


12 


Suir. — Cahli* Park and Neddin's Water. Mr. W. Roohjoks. 

Culrii- Park— 1905, 19 sal-wtm, weighing GGtil lbs. 

1906, 47 „ „ 55S’ „ ' 


Neddin’s Water— 1905, "21 
1900, IS 


084 

400 


Waterville Salmon Fishery. Mr. W. J. Delap. 


— 

Jan. 
1st to 
16th. 

Jau. 
16th to 
31st. 

Feb- 

ruary. 

March. 

April. 

May. 

June. 

July. 

Total, 

1906, 

23 

26 

23 

41 

““ 

14 

12 • 

18 

2$7 

moo, 

31 

34 

42 

7 

36 

179 

116 

4:19 


RETURN OF IR1811 SALMON' FROM BILLINGSGATE. 


Mr. J. Wrench Towse, 


I 

Number of Boxes 
of 

Irish Sulmou. 

Average 
Price 
per lb. 

Number of Box« 
from 

all sources.* 

| 

1006. 

I960. 

1905. 

19(10. 

1905. 

I960. 




s. d. 

s. d? 



January, 

•>7 

•>6 

4 9 

3 101 

82 

132 

February, 

432 

344 

2 1 

2 Hi 

990 

725 

March, . . 

483 

080 

2 5-i 

2 22 

1,481 

1,044 

April , 

787 

0411 

2 0 

2 l.| 

1,911 

1,814 

May, 

1,114 

007 

1 (11 

1 Hi 

3,005 

2,527 

Juue, 

2,207 

2,40(1 

1 4 

1 0 

0,803 

6,851 

July, 

800 

2,126 

1 21 

1 „ 

7,162 

7,302 

August, 

69 

146 

1 4 

1 4 

2,745 

3,051 

September, 

— 

1 



— 

607 

753 

October, . . 







43 

39 

November, 


_ 





50 

55 

December, 

- 

- 

— 

— 

03 

101 


5,979 



7,106 

— 


26,607 

24,994 


* Including English, Scotch, Irish, Dutch, Norwegian, French, Danish, and Canadian. 
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SALMON FISHERIES. 
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SUBSTANCE OF REPORTS RECEIVED FROM CLERKS 


District. 

What is the general state of the Salmon Fisheries in this DUtrU 9 H 

Are they us a rule improving or declining ? lct * ! 


1006. 

3906. 

Dublin, 

! No improvement. 

j About the same as last year ; a slbhr 

improvement at Eingsend. ’ 

Wexford, . . 

1 Declining, . . 

j Declining, 

Waterford, 

j Satisfactory, 

| 

J Good; not declining, 

Lis more, . . 

Improving, 

j Good; improving, 

Cork, 

Fairly good. About the same as iaBt year, 

! Fairly good; alight improvement, 

Cork (Bandon 

Fair. Improving, . . 

1 Fair; showing tendency to improve, 

Skibbereen, 

Declining, . . 

| Improving, 

Ban try, . . 

Bad. Declining. 

Bad; declining. 

Kmnnnxo, . . 

Very bad ; declining, 

Declining for some years ; but slight 
improvement this year. 

WaterviHe, 

Only fair ; if anything, declining, 

Good; improving very much, 

Killarney, 

Poor ; not improving, . , 

Poor; not. Improving, 

Limerick, 

On the whole not. up to average, 

Past season on the whole up to average, 

Galway, .. 

Not at all good ; slight improvement on 
last year. 

Not good ; slight improvement in some 
places. 

Connemara, 

Fair all round ; Improving a little, 

Fair; improving, 

Balllnakill, 

) 

Bail ; slightly better than last year, 

Fair; an improvement on hist year, .. 

Bangor, . . . . ! 

Very bad ; declining, . . . . i 

Unsatisfactory ; bettor than in 1003, but 
far below tho average. 

BalUna, . . , . j 

Very bud; declining, .. , , j 

Fair, 

SUbo, .. ,.i 

Fairly good ; slight Improvement, 

Improving, 

Ballysliannon, . . | 

A. good deal better than last year ; as a 
rule improved. 

It. is behoved to have been better than in 
ioor>. 

Letterkenny, 

Prospect very fair ; an apparent change | 
for the better in some rivers. 

Improving, 

Londonderry, . . i 

Not good ; declining, .. .. j 

Bather better than in 1903, .. 

Coleraine, . , . , j 

Declining, . . 

Improving, 

Bally castle, . . ; 

As a rule on the decline. 

A Blight improvement on last season, .. 

Dundalk, . . , . J 

Satisfactory generally ; improving 

Not so good as last year, 

Drogheda, . . . . j 

Declining, 

Declining, 
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OF CONSERVATORS RELATIVE TO SALMON FISHERIES 



Has the take of Salmon and Grilse by nets and weirs throughout the district 
been more or less productive in the present year than in the past one ? ‘ 

| 


1906. 

1000. 

j 


Less, 

More productive by nets at Itingscud, . . 

Dublin. 


Less by nets. 

Less salmon ; more grilse, 

Wexford. 


Salmon— more as regards nets ; Grilse — 
less ns run did not occur before end of 
open season. 

The take of Salmon by nets and weirs 
was as good as in previous year ; the 
tane of Grilse was very small, as no 
good run took place before the net 

Waterford. 


Take of Salmon good ; take of Grilse very 
poor. 

More productive. 

Lismore. 


Less, 

More productive, 

Cork. 


Salmon, more ; Grilse, less, 

More productive. 

Cork CBandou). 


i», 

A great deal more productive. 

Skibbereen. 


I«3, 

Less productive, 

Bantry. 


Less, 

Slightly more productive*., 

Kcnmare. 


•• 

More productive. 

Wnterville. 


Less, 

Slightly more productive, .. i 

Killarney, 


Salmon— more ; Grilse, season very un- 
satis metor y, but on the whole Letter 
than last year. 

Take oi Salmon fair ; Peal season unsatis- i 
factory. 

Limerick. 


Slightly more. 

Slightly morn productive in some places, 
and less productive in others. , 

Galway. 


A little more. 

j 

A good deal more productive, .. ! 

Connemara. 


Balliuaklll. 

Very much less, 

More productive, .. .. |- 


Bangor. 

About the same, 

More productive, 


Ballina. 


Slightly on the increase 

More*. 

less, 

legs, 

Less, 


Take . of Salmon about the same j that i Sligo, 
or Grilse more productive. 


| More productive, 
i No apparent change, 
: More productive, 

| More productive, 


year, some^not so°jmod. etter ttian Iast j Slightly more productive, 


town' E(vSl d ° ly<ie ’ Lcss in c » s «8- Less productive, 


Less, 


, Less productive. 


Ballyshannon. 
Letterkeuny. 
Londonderry 
j Coleraine, 
j Ballycastle. 

Dundalk. 

I : 

j Drogheda. 
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Substance of Reports received from Cierks 



Has the talco of Sea Trout by nets and weirs been more, or Lera, productive 
this year than in the past ono ? 







1906. 

1906. 


Dublin, .. . • | 

Less, 

More productive at Wicklow and Bray, i 


Wexford, .. . . 

Less by nets. 

About the same, 


Waterford, . . J 

No record of take of Sea Trout, 

Little or no Sea Trout taken, . . 


Lismore, , . , . j 

Very poor, and a small class of fish, . . 

Good take by woirs ; very poor take by 
nets. 


Cork, 

None taken in this District, . . 

Considerably less productive, . . 


Cork (Bandon), 

None taken, 

None taken in nets or weirB, . . 


Skibbereen, 

Less, 

More productive, 


Bantry, . . 

Less, 

Less productive, 


Kenmnre, . . 

No netting for Sea Trout in this District, j 

No nets for Sea Trout used in this district, 


Waterville, 

About the same, 

More productive, 


Killarney, 

No nets or weirs for capture of Sea Trout 
in District. 

About the same, .. •< «• 


Limerick, . . 

None takon in Shannon, 

No commercial fishing for Sea Trout in 
Shannon. 


Qalway, .. 

1 More, 

LesB productive, 


Connemara, 


- 


Ballinaklll, 

More, 

More productive, 


Bangor, . . 
Ballina 

LesB, , . 

Same as last year, . . 

More productive on Owenmore and Owen- 
duff rivers ; less productive on New- 
port river and Furnace Lough, 

Less productive, 


Sligo, 

Ballysliannon, 

Much more. Owing to low water in July 
and August fish could not get to fresh 
water. 

A good deal more, .. 

Much the same, .. •• " 

Not so good, .. •• " 


Letterkenny, 

No apparent change, 

About the same, .. •• 


Londonderry, , . 

No change. 

Less productive, 


Coleraine, , , . , 

About the same. 

No perceptible difference, .. 


Ballycastle, 

Very few taken. 

Very few caught in district, .. 


Dundalk, . . 

Less generally. 

Less productive, 


Drogheda, 

Less, 

Less productive, .. 

-- 
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of Conservators relative to Salmon Fisheries - -continued. 


Has any peculiarity been observed in the date which fish have 
appeared in the rivers this season V 

1 

1905. 

1900. 


— 

No, 

.Dublin. 

— 

Yes. Salmon ran earlier. 

Wexford. 

i No, 

No, 

Waterford. 

No 

■No, 

Lismore. 

No, 

No, 

Cork. 

Ho, 

No, 

Cork (Bandon), 

Numerous fish in September, . . 

Salmon and Trout numerous oarly in 
September. 

Skibbeieon, 

No, 

No, . . 

Ban try. 

No, 

No, 

Kenmare. 

, Sea Trout appeared rather earlier than 
usual. 

Sea Trout and Peal appeared earlier than 
usual. 

Waterville. 

No. 

No, 

Killarney, 

: Peal fishing began well and early, hut 
completely collapsed by June 20th— 
i - month earlier than usual. 

' No. 

No, 

L linen ck. 

Galway, J 

No, 

No, 

Connemara. 

No, 

No, 

Ballinnkill. 

No, 

No, 

Bangor. 

No, 

iss. A little earlier. 

No, 

Grilse appeared about a week earlier than 
usual. 

Yes. A little later, . . 

Bnlllna. 

Sligo. 

Ballyshannon. 

; NO, 

No, .. .. .. 

Letterkenny. 

to of breeding fish later than nsllal, . . 

No, .. .. .. • 

Londonderry. 

No, 

No, .. .. .. 

Coleraine. 

No, 

No, 

Ballycaatle. 

No, 

No, ... .. .. 

Dundalk. 

; than In previous season, 

Later than in previous season. 

1 

Drogheda, 


f 243 ] 


R 


Printed irhage digitised by the University of Southampton Library Digitisation Unit 




VII. *06. 


IS 


Substance of Rf.pouts received from Clerks 



Between what dates (ltd the principal migration of Smolta take place ? 
Was it larger or smaller than usual ? 


1905. 

1900. 

Dublin, •• j • 

April 28 and June 20. Smaller, . . ! ' 

During May. Larger, 

Wexford, .. .. j 

April and May. Average, . . • • ■ 

April, May, and June. Larger, .. i 

j 

Waterford, . . J 

March, April, and May. Larger, . • | 

End of March to May. Larger, 

Liamore, . . • « 

Middle of March fcflMay. Larger, 

April 1 to 30. Larger 

Cork, • • 1 

March 17 to April 12. Average, 

March i to 10. Larger 

Corn (Bandon), .. I 

April 12 to May 10. Larger, . . ■ • j 

April S to May 10. About average, .. I 

Skibbereen, . . , 

About May 1. Smaller, .. j 

About middle of May. Larger, 

Bantry, . . • • t 

April and May. Smaller, . . • • j 

April and May. Larger, .. •• j 

Kenmare, 

March and April. Cannot say, • • i 

March and April. Caunot say, 

Watervllle, . . J 

April 16 to May 15. Larger, . . • • | 

April 15 to May 15. Very much larger, 

Killarney, . . | 

March, April, ami May. About same, . . j 

March to May, 

Limerick, .. .. 1 

April 15 to May 15. Probably larger, . . j 

April 15 to May 15. About average, .. 

Ualway, . . 

| April and May. Much larger, . • ; 

April and May. Larger, 

Connemara, 

April and May. About the sumo, . . 

April and May. No definite change oh- 
! served. 

Ballinakill, 

, Cannot say, 

1 Cannot say, 

Bangor, , . 

April 20 to June 20. Up to average, . . 

April 15 to May 15. About average, .• ; 

Ballina, 

I April and May. Smaller, 

j April and May. Larger, 

Sligo, 

j May 7 to 28. Immense quantities, . . 

I March 20 to Juno 1. Much larger, 

Eallyshannon, 

Middle of April to ond of May. About the 
Bame. 

| Middle of April to end of May. About . 
the same. 

Letterkenny, 

Cannot say, 

Cannot say, •• ** " ! 



April 1 to middle of June. About the 

Londonderry, 

April 1 to middle of June. About the 

same. 

Bame. 

April 12 to end of June. Somewhat target 

Coleraine, . . 

April 1 to July 1. Much larger, 

End of May and beginning of » 

Bally castle, 

End of May and beginning oE June. 

About average. 

Dundalk, . . 

About the same. 

April and May. Larger in Dee and Glyd 

e. April land May 1. No change otoervei, 

No change observed in other rivers. 


Drogheda, 

April and May. About the same, 
f 

, April and May. About the same, » j 
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of Conservators relative to Salmon Fisheries— continued. 


1 Has there been observed more than one migration of Smolts to the sea during 
the season ? If so, state dates when these migrations took place. 

i 

1905. 

1900. 


No, 

Yes. July 12 to 13, 

1 

Dublin. 

i One more, 

Yea. In August, . . 

Wexford. 

; Yes. On the Sulr in June, 

Yes. On the Suir in June, . . 

Waterford. 

'No, 

No, 

Lismore. 

So, 

Yes. March 4 and 10, 

Cork. 

No, 

No, 

Cork (Bandon). 

No, 

Yea. June 1, 

Skibbereen. 

No, 

| No, 

Bantry. 

; Sft 

No, 

Keumare. 

No, 

No, 

Waterville. 

' So, 

No, 

Kiliarnej . 

Yes. There is an Autumn run, 

Yea. There in always an Autumu run, 

limerick, 

Yes. Small migration in September and 
October. 

Yea. Small migration in September and 
October. 

Galway. 

No, 

No, 

Connemara. 


— 

Ballinakiil. 

Yt * : April 20, May 12, and June 20, . . 

' 1 

Yes. In middle of April ami .Tunc in 
Rivers Owemnoro and Owenduff. 

Bangor. 


— 

Ballina. 

Ye, rii^ r ,“S d end 01 September. Very 
te» m latter month. y 

Yes. During .Tunc, . . .. 

Sligo. 

So, 

No, . . 

BaUyshannon . 

So, 

No, 

Letterkenny. 

observed in the 
Summer-dates not recorded. 

> 

Several migrations, hut dates were not 
recorded. 

Yes. There was a migration after each 
fresli in the Bann. , 

No, .. .. .. .. 

Londonderry. 

Coleraine. 

Ballycastle. 

No, 

No, . . 

Dundalk. 

So, 

No .. .. .. . . | 

Drogheda. 
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Substance op TIepobts received from Cusm 





In your opinion was the weather favourable or 

District. 



(1). To Netting. 


1005. 


1900. 


Dublin, . . 


Favourable, 


Favourable, 


Wexford, . . 


Favourable, 


Favourable In April, May, and June; 
unfavourable in July and August. 


Waterford, 
Lismore, . . 


Generally favourable. Unfavourable to 
drift nets in estuary owing to line 
weather. 

Favourable ; February to May, 

Generally favourable, 
Favourable, 

Cork, 

•• 

Favourable on the whole. 


Bather favourable in March and April, 

Cork (Bandon), 


Favourable, 


Favourable, 


Skibbereen, 


Favourable, 


Favourable, 


Bantry, . . 


Favourable, 


Favourable, 

Kcnmare, . . 


Favourable, 


Unfavourable, 

Wutorvilk*, 


Favourable, 


Favourable, 

Iviliarney, .. 

•• 

Favourable, 


Favourable, 

Limerick, . . 

•• 

Favourable, 


Favourable in spring ; unfavourable in 
summer owing to Hoods. 

Galway, . . 

. . 

( } eneral 1 y f avoura ble, 


Generally favourable, 

Connemara, 


Unfavourable, 


Unfavourable, 

Balltnakill, 


Favourable, 


Favourable, •• 

Bangor, .. 


Unfavourable up to July; favourable 
irom that to end of season. 

Favourable, .. •• •• ! 

Ballinn, 


Unfavourable, 


Favourable, 

Sligo, 


Fairly favourable, .. 


Unfavourable in spring ; favourable in 
summer. 

Ballyslmnnon, 


Favourable, 


Favourable, 

Letterkenny, 


Very favourable. 


Favourable during parts of the season; 
most unfavourable during others. 

Londonderry, 


Unfavourable, 


Nothing unusual, .. 

Coleraine, . . 


Unfavourable, 


Favourable in tidal waters ; unfavourable 
iu upper waters. 

Ballycnstle, 


Unfavourable, 


At times very unfavourable, . . • * j 

Dundalk, . . 


Favourable during early part of season, 
but unfavourable towards the end. 

Favourable, 

Drogheda, 


Favourable, 


Favourable, • • • 
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of Conservators relative to Salmon I.i'ishmsies— continued. 


unfavourable In each month of the open season V 


(II). To Angling. 

DISTUIOT. 

1 

1005. 

190(5. 

Unfavourable, 

Unfavourable, . . . , 

| Dublin. 

Unfavourable, 

Unfavourable, except In the Spring, 

Favourable in February, March, ami 
April ; unfavourable from May to 
August. 

Favourable during early part; unfavour- 
able afterwards. 

| Wexford. 
Waterford. 

i Favourable, February to May ; Unfavour- 
able, June to September. 

Favourable up to 12th May ; unfavour- 
able afterwards. 

Lis more. 

Favourable on the whole, 

Only middling, 

Cork. 

Favourable to May — then unfavourable, 

Favourable, except April, June, and July, 
which were very unfavourable. 

Cork v-Banuonj. 

Unfavourable, 

Favourable, 

Skibbereen, 

Unfavourable, 

Favourable, 

Bantry. 

Favourable, 

j 

Favourable, except September, 

Ken mare. 

! Favourable, 

Favourable, 

Watcrvillc. 

i Favourable, 

Unfavourable, 

Killarney. 

. Favourable hi Spring, 

Favourable, 

Limerick. 

Favourable, March to .Tune. Unfavour- 
able, July and August. 

Gouorully favourable, 

Galway. 

Favourable, 

Favourable, . . . . 

Connemara. 

Unfavourable, 

Favourable, 

Ballinakill. 

Unfavourable up to July ; favourable 
trom that on to end of season. 

Favourable, . . 

Bangor. 

Unfavourable, 

Favourable, . . 

B allinn. 

Unfavourable, 

Fairly good all round, . . . . 

Sligo. 

Unfavourable, 

Not so favourable as fur netting, 

Ballyshannon. 

Favourable, 

; Unfavourable, 

Favourable during parts of the season ; 
most unfavourable during others. 

Nothing unusual, . . . • • • j 

Letbcrkcuny. 

Loudouderry. 

PS 'Si tablf ° f JttUe : from °“ 

Most unfavourable up to June; but; 
favourable balance uf season. 

Colcruiue. 


Favourable us a rule, . . • • j 

Bally castle 


Favourable, .. .. •• j 

Dundalk. 

1 Favourable, 

Favourable, .. •• •• j 

Drogheda. 
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Substance op Reports received from Ceeeks 


DISTRICT. 

At what period of the year is Grilse first taken ? 



1905. 



1906. 


Dublin, . . 

July, 



End of June, 


Wexford, . . 

June, 



From middle of June to August 1, 


Waterford, 

May, 



May and June, 


Lismore, . . 

April 19, .. 



May 3, 


Cork 

May, 



April, 


Cork (Bandon), 
Skibbereen, 

First week in June, . . 



Last week in May, . . 
August, 


Bantrv, . . 

J uly, 



July, 


Kenmare, . . 

June, 



June, 


Waterville, 

July 5, 



Juno 25, .. .. .. 


Killarney, 

End of May, 



About middle of May, 


Limerick, . * 

End of May, 



End of May, 


Galway, . . 

June, 



May 7, 


Connemara, 

June, 



June, 


BallinakiU, 

First week in June, . . 



Last week in June, . . • • 


Bangor, . . 

May, 



May, 


Ballina, . . 

May, .. 



May, 

- 

Sligo, . . 

About May 30, 



In Ballysodarc Division, May. In Sligo 
Division April 15. 

Ballyahannon, 

End of J une, 



June, 


Letterkenny, 

June to August, 



About June 5, .. *• 


Londonderry, 

May 23, 



May 28, .. 


Coleraine, 

Last week of May, . . 



June, 

" 

Ballycastle, 

Latter end of May, . . 



.Beginning of May, 


Dundalk, . . 

July, 



July, 


Drogheda, 

June, 



June, 
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of Conservators relative to Salmon Fisheries — continued. 



During wliat months is the greatest quantity observed or taken ? 

District. 


1905. 

1906. 


July, 

July, 

Dublin. 


June, 

— 

Wexford. 


May, 

July and August, 

Waterford. 


April 19, . . 

June and July, 

Lismore. 


May, 

April and June. Only small quantity 
taken. 

Cork. 


First week in J une, . . 

June, 

Cork (Bandon). 
Skibbereen. 


July, 

July, 

Bantry. 


June, 

July, 

Kenmare. 


July o, 

First two week’s in July, 

Waterville. 


End of May, 

June, 

fiTillarncy. 


End of May, 

June, 

Limerick. 


Juue, 

June, 

Galway. 


June, 

June and July, 

Connemara. 


First week in June, 

End of Juno and first week in July, . . 

BailinakiLi. 


May, 

Juno and July, 

Bangor. 


May, 

July, 

Bullina. 


About May 30, 

July 

Sligo. 


End of June, 

Half of Juno and beginning of July, .. 

Ballyshannon. 


June to August, 

August, 

Letterkenny. 


May 23, 

July, 

Londonderry. 


Last week of May, . . 

July, 

Coleraine. 


Latter end of May, . , 

Last week in June, and first two weeks in 
July. 

Bally castle. 


July, 

August, 

DundalK. 

— 

June, 

July, 

Drogheda. 
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Suns'i'ANcu of limwi's vooeivod Iron, Clekks 


Dismicj. 

During what. months are many ■Salmon ! 

on an average heavier or 



lken with the Cirilsu, and are these, Salmon 
ighter than at other periods V 


iuog. 

131)11. 

Dublin, 

July. Heavier, 

| Juno, July, 

Wexford, . . 

June, July, Angina. Heavier, 

| September. Heavier, 

Waterford 

July and August. (ienerally lighter, . . 

' July and August. Lighter 

Lismore, . . 

May and June, 

: Middle of May to July 12. Heavier, 

Cork, 

June and July. About average size, .. 

July. Same average weight, but not 
many taken. 

Cork (Hand on), 

Knrly in July . Heavier, 

i June. Somewhat heavier, .. 

Skihberccn, 

August. Lighter, . . 

I 

i August. Heavier, .. 

Bantry, 

June. Lighter, 

June. Heavier, 

Kenmaie, .. 

June and July, 

Juno and July. Heavier, 

Watcrville, 

August and September. Rather lighter, 

July and August. Itather lighter, .. 

Killarney, .. 

KikI of May ami beginning of June, (hi 
an average heavier. 

Hurt of May ami beginning of June. 
Heavier. 

Limerick, . . 

May. Ugh ter, 

Muy. Lighter, 

Uahray, . . 

June nncl ,1 uly, 

June and July. Lighter, 

Connemara, 

July and August. Aliuut the same as In 
other months. 

July and August. About the sumo as in 
other months. 

Ballinakiil, 

I'irst week in Juno. Somewhat heavier, 

Had of June. Lighter, 

liangor, .. 

May and June. About the same, 

June. Heavier, but very few takeu, .. 

Balllna, . . 

June and July. Average, 

June. No, 

Sligo, 

Juno, July, and early in August. Heavier, 

April and May. Heavier, 

Baliyahannon, 

From June on, 

July, .. 

Lettcrkenny, 

June and July. Heavier, 

June 15 to July 15. Mueli heavier, .■ 

Londonderry, 

Juno, July, and Auguai, 

Juno, July, and August, 

Coleraine, . . 

July. Weight about same as in other 
months. 

July and August. About the same as is 
other months 

BallycaBtlc, 
Dundalk, . . 

Heavy Salmon ran in April and towards ' 
the end of tho season. 

July and August. Lighter, .. 

Heavy Salmon ran in the beginning of 
the season, and a still heavier class rim 
at the very end of the season. 

July and August. Lighter, .. 

Drogheda. ...... 

July. Lighter, 

July. Lighter, 
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of Consjshvatoks relative to Salmon Flshjsmks— continued . 


In what months are the greatest quantities of Salmon (not Grilse) taken ? 

! ** 




1005. 

1 

1900. 

i 


* June, 

1 

j May 15 to June 15, .. 

1 

: Dublin. 

: May, 

| April and May, 

; Wexford. 

February to May, . . 

| March, April, and May, 

Waterford. 

February, March, and April, . . 

February to May 12, 

j Lis n tore. 

February, March, and April, . . 

March and April, . . 

I Cork. 

. March and April, 

March and April, . . 

Cork (llandon). 

August and September, 

August and September, 

Skibberecn. 

June. 

June, 

Bautry. 

i July, 

J uly, 

Ken marc. 

February, March, and April, 

February, March, and April, . . 

Waterville. 

February, March, and April, 

February, March, and April, . . 

JviLlaruey. 

April and May, 

April and May, 

Limerick. 

March, April, and May, 

March, April, andjMay, 

Galway. 

July to Octobei , 

July to October, 

Connemara. 

May, 

J une, 

BallinakiU. 

April anil May, 

April and May, . . . . . . j 

Bangor. 

May and June, 

During the spring months, . . . . j 

Baltina. 

January to March, Sligo Division. 
Juue m Ballysodare Division. 

May, 

January to March, Sligo Division, j 
April and May in Ballysodare Division ! 

May, 

Sligo. 

Ballyahannou. 

July and August, 

July and August, 

Letterbenny. 

July and August, 

J uly and August, . . . . . . j 

Londonderry. 

May and June, 

July and August, .. .. .. j 

Coleraine. 

sfa =™ to Itav l 
Sou. 0 ”' ’“" Wle 01 Jul >- to wici of 
March, April, and May, 

From beginning of season to first week in 
May, and front the middle of July to . 
end of season. 

March, April, and May, . . . . j 

Bally castle- 
DE 

Dundalk. 

April and May, 

April and May, .. .. .. 

Drogheda. 
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Scbstanck OF Kkpokts received from Cun® 


District. 

Can it tic ascertained what proportion the capture of Grilse bears to th» 
capture of Salmon ? ue 


1905. 

1906. 

Dublin, 

About 8 to i , 

About 3 to 1 

Wexford, . . 

About 1 to 5, 

About 1 to 3, 

Waterford, 

About 1 to 10. 

A very small proportion, 

Lismore, . . 

Jfo, 

No, 

Cork, 

No. But more Salmon are taken, 

No. But more Salmon are taken, 

Cork (Bftndon), 

No, 

About 1 to 4, 

Hkibborcen, 

No, 

2 to 1, 

liantry, . . 

J6 to 1, .. 

■ : 

20 to 1 

Kemnare, . . 

10 to 1. . . 

9 to 1, 

Watorville, 

1 to S, 

1 to 4 

Ktllarney, . . 

a to 3, 

2 to 1, 

Limerick, .. 

6 to 

r> to 

Galway, .. 

6 to 1. 

9 to 2 

Connemara, 

Equal on Ballhmhinch and Serecbe : 
J to 3 on other llsberiiiB. 

Equal on BalUnahincb and Screebe ; ta 
3 on other fisheries. 

Ballinnkill, 

0 to 1, 

a to l, 

Bangor, . . 

4 to 1. 

0 to 1, 

Balllna, . . 

No, but best Grilse more numerous than 
Salmon. 

No, .. •• •• •• 

Sligo, 

Sligo, 2 to 1; Ballysodarc, 4 to 1, 

No. But Salmon mow numerous U* 
Grilse. 

Ballyshannon, 

Erne, 1 to 2; othor rivers Grilse more 
numerous than Salmon. 

5 to 3 

Letterkenny, 

6 to 1, 

0 to 1, .. •• 

Londonderry, 

The majority of fisli taken are Grilse, . . 

No. But the majority ol ilsb taken 
Grilse. 

Coleraine, . . 

2 to 1, 

Sea fliheries, 180 to 1. Inlaml, 10 to 1, 

Eallycastie, 

Not ascertained, 

Not ascertained, .. •• ’* 

Dundalk, . . 

No, 

No, 

Drogheda, 

. 

Salmon far exceed Grilse in numbers, . . 

More Salmon than Grille are tat® 
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of Conservators relative to Salmon Fisheries — continued. 


; is there any increase in tho average size of Spring Salmon or Grilse ? Give average 
weight of Salmon and Grilse in the season of this year, as far as practicable. 





1005. 

1 

1006. 


Spring Salmon, 11 lbs. ; Grilse, 4 lbs., . . 

Spring Salmon, 11 lbs. ; Grilse, 5 lbs., . . 

Dublin. 

i Spring Salmon, smaller ; salmon, 12 lbs. ; 
Grilse, G lbs. 

Salmon, 12 lbs. ; Grilse, 5 to 8 lbs., 

Wexford. 

No general increase, but some large fish 
up to 46 lbs. taken. Salmon, 12 to 
14 lbs. ; Grilse, 4 to 6 lbs. 

] Salmon, 10 to 17 lbs. ; Grilse, 5 to 7 lbs., 

Average size maintained. Salmon, 12 to 
15 lbs. ; Grilse, 3 to 6 lbs. 

Yes, in Salmon. Salmon, 7 to 40 lbs. 
Grilse, 3 to 7 lbs. 

Waterford. 
Lis more. 

| Yes. Salmon, 10 lbs. ; Grilse, 3 lbs., . . 

Salmon, 9 lbs. ; Grilse, 3 lbs., 

Cork. 

; Yes, in Salmon, but not in Grilse. Salmon 
16 lbs. ; Grilse, 5 lbs. 

Yes. Salmon, 15 lba. ; Grilse, G lbs., . . 

Cork (Bandon). 

No. Salmon, 8 lbs., 

Salmon, 8 lbs. ; Grilse, 3 lbs. . . 

Skibbereen. 

j Salmon, 12 lbs. ; Grilse, 5 lbs.. 

Salmon, 16 lbs. ; Grilse, 5 lbs., 

Bantry. 

j Salmon, 10 lbs. ; Grilse, 5 lbs., 

No. Salmon, 10 lba. ; Grilse, 5 lbs., . . 

Kenmare. 

i No. Salmon, 11 lbs. ; Grilse, 6 lbs., . . 

Salmon, 12 lbs. ; Grilse, 5 lbB., 

Waterville. 

No. Salmon, 11 lbs. ; Grilse, 5 lbs., . . 

No. Salmon, 11 lbs. ; Grilse, 5 lbs., . . 

Killarney. 

Slight improvement in Salmon and Grilse. 
Salmon, 16J lbs. ; Grilse, 5J lbB. 

Size about, average. Salmon, 16J lbB. ; 
Grilse, 5 lba. 

Limerick. 

Slight improvement n Salmon. Salmon, 
! 14J lbs. ; Grilse, 0 lbs. 

Salmon, 18>J lbs. ; Grilse, 01 lbs., 

Galway. 

: No. Salmon, 10 lbs. ; Grilse, 7 lbs. . . 

Salmon, 0£ lbs. ; Grilse, 7 lbs., 

Connemara. 

Salmon, 12 J lbs. ; (irilac, 6 lbs., 

Salmon, 11 lbs. ; Grilse, GJ lbs., 

Balllnakiil. 

Slight increase. Salmon, 9 lbs : Grilse, 

65 lbB. 

Salmon, 9 lbs. ; Grilse, 5J lbs., 

Bangor. 

So. Salmon, 101 lba. ; Grilse, 6 lbs., . . 

Salmon, 10J lbs. ; Grilse, GJ lbs., 

Ballina. 

Salmon, 8 to 18 or 20 lbs. ; Grilse, 2 to 
OID6. 

Salmon, 10 lbs. ; Grilse, GJ lbs., 

Sligo. 

; No. Salmon, 10 lbs. ; Grilse, 8 lbs., . . 

Salmon, 16 lbB. ; Grilse, 6 J lbs., 

Ballyshannou. 

j Slightly on the increase, 

1 No * Salmon, 10 lbs. ; Grilse, GJ lbs., . . 

In general size of Salmon is increasing 
yearly. 

Grilse, 6, to 7 lbB., 

No. Salmon, 10 lbs. ; Grilse, GJ ILb., . . 

Letterkenny. 

Londonderry. 

No. Salmon, 10 lbs. ; Grilse, 6 lbs., . . 

Salmon, 12 lbs. ; Grilso, 6 lbs., 

Coleraine. 

; 7 s t. on ‘ 9 to 18 ibs - ; 

Probably none. Salmon, 9 to 20 lbs. ; 
Grilse, 4J to 7 lbs. 

Ballycastle. 

No. Salmon, 14 lbs.; Grilse 8 lbs., .. 

Salmon, 14 lbs. ; Grilse, 5 lbs., 

Dundalk. 

Salmon, 15 lbs.; Grilse, 5 lbs., 

No. Salmon, 15 lbs. ; Grilse, 5 lbs., . . 

Drogheda. 
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Substance OF Repoets received from Clebks 


District. 

lias any sign of disease been observed among the Salmon during the ve.tr » 
it so, describe it, and state if it has prevailed to any extent, and where ? 



1906. 

1906. 

. 

Dublin, 

No, 

N °. 


Wexford, . . 

No, 

No, 


Waterford, 

Yes, on the Barrmv at Carlow, during 
January, when the Salmon were 
numerous, at the weir. The disease 

No, 


Lis more, . . 

was diagnosed as Saprolegnia. 
No, 

No, 


Cork 

No, 

No, 


Cork (Bamlon), 

No, 

No, 


Skibberoen, 

No, 

No, 


Ban try, . . 

No, 

No, 


Kemnare, . . 

No, 

No, 


W aterville. 

No, 

No, 


Killarney, 

No, 

No, 


Limerick, . . 

No, 

No, 


Galway, . . 

No, 

No, 


Connemara, 

No, 

No, 


Ballitmkiii, 

No, 

No, 


Bangor . . 

No, 

No, 


Ballina, 

No, 

No, 


Sligo, 

Yes, a few diseased fish. 

No, .. .. «• 


Ballyshannon, 

No, 

No, 


Letterkenny, 

No, 

No, 


Londonderry, 

No, 

No, 


Coleraine, 

No, 

No, .. .. 


Ballycastle, 

No, 

No, 


Dundalk, . . 

No, 

No, 


Drogheda, 

No, 

No, 

— 
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of Conservators relative to Salmon Fisheries — continued. 


Can you give any information about the run of Salmon ancl Grilse in 
each mouth of the closo season ? 

1905. 

1906. 

No 

No, 

Salmon and Grilse run in the Slaney, (fee., 
during November, December, and 
January. 

Owing to exceptionally dry winter very 
few Salmon ran. 

Good runs of Salmon from October to 
January. 

Principal run under favourable conditions 
is in November and December. 

. From October 1 to November 20 there was 
a large run of both Salmon and Grilse. 
The number of spawning fish in the 
Backwater was above the average. 
Nrt. 

• A continuous run of Salmon and Grilse 
from October 1 to November JO. 

A run from end of October to about 
December 20. 

No, 

No. 

Salmon run in end of October and No- 
vember. No run of Grilse during 
dose season. 

No, 

No, 

No, 

No, 

•No, 

1 

Spring Salmon commenced to run into 
Lough Currane in November. 

The run of Salmon and Grilse from August 
to November was poor ; up to Christ- 
mas, fair; after Christmas, poor. 

. Entirely depends upon the weather, . . 

1 

| Spring Salmon commenced to run in 
November. An exceptionally good 
run in January. 

The run of Salmon undUrilso from August 
to November was poor. A good run 
lu Dccomber up to about 27th ; hut 
scarcely any seen after that date. 

Entirely depends on the weather, 

Practically no run in the close season, 
until the Spring fish begin to run 
; early in the year. 

No 

Except an occasional spriug lish, there is 1 
praotically no run during the close 
season. 

No, 

No, 

No, 

| No, 

No, . . 

j So, 

No, 

Salmon run in November and Decem- 

In Ballyaodare Jlshory a good run of 
Salmon and Grilse in September and 
October. In Sligo itehcry a fair run 
in Novomber, mid a few in December. 
No, 

No, 

August, and again in October. 

: No, 

i Sallnon ran November and December, 
No, 

No, 

The heaviest runs are in October and 
November. 

A good run of Salmon in tlio Bann on 
August 25 and 20, another in October, 
and with every flood up to November 
24 a fresh run of Hsli. 

No, . . 

Heavy runs of Salmon in November and 
December and much more Grilse than 
usual in November. 

No, 
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District. 

Dublin. 

Wexford. 

Waterford. 

Lismore, 

Cork. 

Cork (Baudon). 
Slribbereen. 
Dant-ry. 
Kenmare. 

Wa terville. 
Killorney. 

Limerick. 

Galway. 

Connemara. 

Ballinakill. 

Bangoi. 

Jfaillna. 

Sligo. 

Ballyshannon. 

Letterkenny. 

Londonderry, 

Coleraine. 

Ballycastlc. 

Dundalk. 

Drogheda. 
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Substance of Reports received from Clei© 


District. 

Dublin, 

Wexford, . . 
Waterford, 
Liamore, .. 

Cork, 

Cork (Bandon), 
3kibbereen, 
Bantry, . . 
Keumaro, . . 
Watervllle, 

Kill am ey, 
Limerick, 
Galway, . . 
Connemara, 

. Ballinakill, 
Bangor, . . 
Ballina, 

Sligo, 

Ballyahannon, 
Letterkenny, 
Londonderry, 
Coleraine, . . 


Have there been .any eases of poisoning the rivers in the District’ w 
particulars of the different cases, and if by Lime, Spurge, or Flax Water 



i One alleged case at Island Bridge, River 
Litfey, by discharge of creosote. 

i No, 

I 

j A few by lime or chloride of lime. 

No, 
i No, 

No, 

I 

! Yes, several, 

| One case in Coomholn Itivcr by spurge, 
j Two cases in River Roughty by spurge, 

j No, 

' No, 

j 

I Tinea oases— two by lime at Rnthkoalc, 

! and Abbeyfeale, and one by spurge ; 

! at, Duagli. 

No proved cases, but there 18 a deleterious j 
discharge from a factory at Galway. 

No, . . . . . . . . j 

No, .. .. .. .. j 

No, 

No, 


1900. 

One case in River Liffey at Island Bridge, : 
I No, 

None reported, . . . , | 

| No, 

One case by spurge in River Snllane. ! 
Four fiah killed. 

No, j 

One case of the use of dynamite, 

No, ! 


Two cases of poisoning by spurge in River 
Sheen, and one case in River Slaheny. , 


One case of poisoning by lime in the i 
Brown ITlesk, and a case of the use 
of an explosive on River Maine. 
Three cases of poisoning by lime reported, 


N o legally proved cases, but a factory is 
Bald to discharge deleterious matter 
into the river. 

No, .. i 


Alleged case of use of dynamite at Bally- 
sodare. 


None, except from flax water, 

One case in tributary of Roe by lime; 
much damage done by flax water owing 
to dry year. 

Two cases in Sixmilewater by chloride of 
lime ; forty-three oases by flax water. 

A few by flax water, 

Twenty cases by flax water, 

One by flax water, . . 


: No, I 

1 

No, .. .. ... » I 

No, «• j 

No, but some flsli have been killed by 
dynamite. 


Several cases of flax water poisoning, .. j 

One caso of poisoning by coal gas and tan ; 
Large quantities of fry destroyed by 
flax water in tributaries. 

Yes ; over one hundred cases of nK 
water pollution have been reported 
and prosecutions instituted in most . 

Several 3 cases of flax water pollution in ! 
vicinity of Gushendall. 

Oases of flax water poisontog, bnt rat . 
nearly so much damage done as ior 
merly. 

No, .. ■* " ! 
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of Conservators relative to Samion Fisheries — continued. 


! Was the auantltv of Breeding Pish observed in the rivera in your District during 
this winter been greater or ies3 as compared with last winter ? 

District. 

1905. 

1900. 

Greater, 


About the same. 


Dublin. 

Far greater. 


Greater, 

.. 

Wexford. 

Less in tributaries, . . 


Greater in the Suir and Barrow, 
About the same in the Nore, . . 

Waterford. 

Greater, . . 


Greater, 


Li8more. 

Greater, .. 


About the same, 


Cork:. 

About the same, 


About the same, 


Cork (Bandon). 

Greater, . . 


Greator, 


Skibbereen. 

Greater, .. 


less. 


Bantry. 

Greater in some, less in others, 


Greator, 


Kenmare. 

. Greater, . . 


Greator, 


Waterville. 

IeB8, 


About the same, 


Killarney. 

Greater in the main rivers. 


Greater on the whole, 


Limerick. 

Less, 


Slightly less, 


Galway. 

Slightly greater. 


About the same. 


Connemara. 

Much the same, 


Greater, .. 


Ballinakiil. 

About the same. 


Much greater, 


Bangor. 

About the same. 


Greater, 


Ballina. 

Greater, . . 


Owing to height of water it is 
to say. 

miiossiblo 

Sligo. 

Much greater. 


Greater, 


Ballyshannon. 

JTo remarkable change, 


Greater, 


Letterkenny. 

Less, 


Somewhat greater, . . 


Londonderry. 

Much greater, 


About the avorago, . . 


Coleraine. 

A HWe above average, 


Possibly somewhat greater, 


Ballycastle. 

somewhat greater, . . 


No change noticed, . . 


Dundalk. 

Greater, , , 


Less, 


Drogheda. 
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District. 


Dublin, . . 
Wexford, . . 
Waterford, 
Liamore, . . 
Cork, 

Cork (Bandon), 
skibbereon, 
Bantry, 
Kenmare, . . 
Waterville, 
KlUarney, 
Limerick, .. 
Galway, . . 
Connemara, 
Ballinakill, 
Bangor, . . 
Ballina, 

Sligo, 

Ballyshannon, 
Letterkenny, 
Londonderry, 
Coleraine, . . 
Bally castle, 
Dundalk, . . 
Drogheda, 


Sudrtaxok op Reports received from Cm® 


Jii what Rivera has fcho quantity increased? 
1005 * iona. 


Liffey, 

: Slaney and Boro, 

! Lower tributa ries of the Barrow ami the 
| King's River. 

I Main river, 

I 

! Lee and Salaune, 

: None, 

Hon, 

All rivers 

Derrecn district and Bnoera river, 

| 

1 Ail rivers. 

! None, 

.. 

Main river (part) and Mulkear, 

Tributaries of Clare urnl Ouchlurnrd 
rivers. 

Dnllinnhinch, Inver. (hnvln, Soroche, and 
Costello. 

None, 

None 

Moy and its main tributaries, 

AH rlvoi’s, 

Brno and tributaries, and Bun drowns. 

Swill y and Clady, 

None, 

All rivers, 

Ballycastle and Bush, 

All rivers. 

All rivers, 


None, 


Slanoy, 


! 

Main rivers and some of Mteir trilnitariis, 
j Ma,tl ' 'vev and some of its tributaries, ; 
| None, 

f None, .. .. t| j 

! n«» 

I i 

j None, .. .. <t ' 

| All rivers, .. .. it 

All rivers, 

None, .. .. .. „ ; 
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Main river and some of its tributaries, ! 
especially the Slide, Brosna, and Boyle.; 

Oughtcrard anil Claru-Galway ltivers, .. | 
None, 

All rivers, .. 

All rivers, 

The main rivers, 

No information on account of floods, .. ! 
Erne mid tributaries and Bnndrowes, .. i 

All rivers. .. .. .. •• I 

I 

i 

All rtvors, . . .. .. •• j 

None, .. .. •• •• j 

Probably in Bush, .. •• j 

J 

None, .. .. :• j 

! 

None, .. .. •• •* ! 
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In what Rivers lias the quantity decreased ? 

| 

| District, 


1905. 

1900. 


j Bray, 

1 Nono, 

Dublin. 


' TJrrin and Black water, 

! None, 

Wexford. 

' Tn the higher tributaries generally. 

! Some of the tributaries owing to uu- 
! favourable weather. 

Waterford. 


; All the tributaries, . . 

1 

Some of the tributaries, viz., Bride, Allow, 
i Clyda, Finish, and Boss. 

Lismoro. 


i None, 

None, 

Cork. 


j None, 

i None, 

Cork (Bandon). 


\ T o information. 

— 

Slcibbereen. 


None, 

| All rivers, . . 

Bantry. 


Sheen and Blackwater, 

None, 

ICenmare. 


None, 

None, 

Watorville. 


All rivers, 

None, 

Killarney. 


All tributaries, 

Oamlin, Killimer, and limy, . , 

Limerick. 


AU other rivers, 

Abbcrt, Grange, and some minor rivers, 

Galway. 


Skannive and Doohulla, 

None, 

Connemara. 


Culfln and Dawros, . . 

None, 

Ballinakill. 


Tributaries ot Carrowmoro Lake, 

None, . . . , , * 

Bangor. 


Easley, Pulalieeny, anti one 
tributary of Moy. 

Some of the upper tributaries, 

Ballina. 


None, 

No information on account of floods, . . 

Sligo, 


None, 

None, 

Ballyslmnnoji 


None, 

None, 

Letterkency* 


All rivers, 

None, 

Londonderry 


None, 

None, 

Coleraine. 


None, 

— 

Ballycastle. 

None, 

None, 

Dundalk. 

.J. 

None. 

All rivers, 

Drogheda. 
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District. 


Dublin, . . 
Wexford, .. 
Waterford, 
Lismore, . , 
Cork, 

Cork (Bandon), 

Slclbbereen, 

Bantry, . . 

Kennmro, 

Waterville, 

KUIarney, 

Limerick, .. 

G alway, . . 
Connemara, 
BalUnaklll, 
Bangor, . . 

Ballina 

Sligo, 

Ballyshannon, 

Letterkenny, 

Londonderry, 

Coleraine, 

Ballycastle, 

Dundalk, .. 

Drogheda, 


Substance of Reports receiver! from Ciehks 


Was the state of the rivers favourable or unfavourable, to spawning, and to the 
protection of spawning, and spent Ilsli, and young fry? 


1005. 1000. 


■ Li (fey favourable. Bray unfavourable, 

Lilfoy fairly favourable. Brav and Wick- 
low unfavourable. 

1 Slaney Boro, and Banu favourable. 
Urrin and Bltickwater unfavourable. 

Favourable in all rivers, 

: Generally favourable in main rivers, as 
fish were prevented from entering 
dangerous tributaries. 

Favourable to protection of fish . . 

G cncrally favourable. Owing to low water 
most spawning took place in the main 
rivers. 

Favourable in all rivers 

1 Fairly favourable, . . 

Lee and Sullane favourable, . . 

‘ Early Winter unfavourable to run of 
spawners — later favourable. 

Favourable. Owing to low water most, 
spawning took place in the main river*. 

Very favourable, 

Very favourable in the Hen 

j Favourable to spawning and protection, 

Favourable in all rivers, 

Favourable, 

Favourable in all rivers, 

Very favourable for spawning, 

Very favourable in all rivers. A mo3t 
successful spawning season. 

Generally favourable. 

Favourable, 

Unfavourable toapawning ; spawners anil 
spoilt ilsli fairly well protected. 

Favourable for spawning and for protec- 
tion of Ilsli. 

Generally favourable 
1 Favourable, 

Un favourable during early part of spawn- 
ing season owing to low water, tui 
improved later. 

Favourable in all rivers, 

Very favourable, 

Very favourable in all rivers, .. 

Favourable to ull, . . 

Favourable in all rivers, 

j Very favourable for spawning, 

Favourable In December, 

Favourable for spawning and spent fish ; 
low water unfavourable fur fry. 

Favourable, 

Generally favourable, . . . . 

Favourable, 

1 Very favourable in all rivers owing to 
| high water. 

j Favourable, 

! Moat favourable owing to high water, 
and mild weather. 

Favourable, 

ws ’f&urs 

nXSS&ZZSft-**™* 

Sixmilewater. 

Favourable owing to high water, 

Very favourable, 

Favourable in all rivers, 

Favourable owing to lll6b '* ater ’ 

Favourable generally, . . . . 

Favourable, 
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of Conservators relative to Salmon Fisheries— continued. 


Any particular observations ? 

.District. 


1905. 

looo. 


— 

— 

Dublin. 


\ low water kept spawn crs out of the 
1 smaller rivers. 

— 

Wexford. 


! Unusual absence of floods during spawn- 
ing season. 

Spawning was very late. 

Waterford. 


j 

— 

lismore. 


j 

— 

Cork. 


i 

— 

Cork (Bandon). 


1 

— 

Skibbereen. 


Heavy floods in January destroyed much 
j spawn. 

— 

Bantry. 


— 

— 

Kenmare. 


More breeding flsh observed than for past 
ten years. * 

— 

Waterville. 


No run of spawners after Christmas, 

— 

Killarney. 



— 

Limerick. 


— 

Milch damage done by wild ducks to 

Galway. 



spawn. 


* ' 

— 

Connemara. 


— 

— 

Bnillnakill. 


The run of fish was late this winter, 

Owing to excessive number of breeding 

Bangor. 



ilsb the spawning beds in Owenmore 
and Owemlulf were disturbed several 




times by successive spawners. 


| 


— 

BftUina. 

j 

— 


Sligo. 

I 

Spawning Osh were fourteen days earlier. 

. 

Spawning fish wero fourteen days later, 

Ballyshannon. 


— 

— 

Letterkenny. 


Eun ol breeding fch later than usual. 



Londonderry. 

i 

fahjarger thau usual, aud spawned 



Coleraine. 

i 

| 

4 little better than an average year, 

— 

Ballycastle. 


* * 

— 

Dundalk. 

— 

— 

— 

Drogheda. 
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INLAND FISHERIES. 


iv.— SUMMARY OF REPORTS RELATIVE TO EEL FRY, 
1005 TO 1907, 

BY 

E. W. L. Holt. 


These reports consist of answers received to queries sent out 
in a form similar to those relating to salmon and eel fisheries. 
Returns relative to the eel fisheries of their several districts have 
been furnished to the Fishery Authority for many years by 
Olerks of Boards of Conservators, but deal chiefly with the com- 
mercial aspect of the industry. Since it seemed desirable, in 
view of possible developments of eel fishing, to obtain a more 
exact knowledge of the circumstances relating to the ascent of 
the fry, the list of queries has been enlarged, and the Depart- 
ment now issue two forms, of which one has reference to the 
commercial fishery, while the other is solely concerned with the 
fry. A summary of the replies received in response to the first cir- 
cular will be found in Part I. of the Report on the Sea and Inland 
Fisheries, while the second will be dealt with, as at present, in 
Part II. and in the separate series entitled “ Scientific Investiga- 
tions.” Both circulars arc addressed to Clerks of Conservators, 
but the fry circular is also sent to anyone whom we suppose to 
be in a position to give us useful information. Assistance of this 
sort is especially necessary in districts where no important eel 
fishery exists, and bailiffs are not called upon to pay much atten- 
tion to the protection of the fry. 

It will be seen from the table that up to the present we have 
received no information of importance from several districts, 
while in regard to some others the reports are rather meagre. 

In part this was due, in 1906-1907, to heavy floods, which 
rendered it difficult to observe the ascent of fry. 

The annual period covered by the queries was somewhat 
different in the two years, but not to an important extent. In 
future the period will be from 1st October to 30th September, as 
this seems to cover all important movements of try in both early 
and late rivers. 

The table deals with dates of observation. Information was 
also invited as to the prevalence of any considerable destruction 
of fry and the existence of obstacles to their ascent. 

In general no obstacles were reported, but Lismore, Limerick 
Galway, Sligo, and Coleraine are exceptions, as thus 

Lismore . — Clondulane Weir. 

Fisheries , Ireland, Sci, Invest., 1906, VIII, [Published, March, 1908 ]. 
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Limerick . — Cliarleville Waterworks. Serious injury is usually 
caused here, but was less in 1907 than in former years, as, owin'"' 
to floods, fry passed up on the north side of the river, and so 
avoided the waterworks cutting. The rooks at Doonass are also 
cited as obstacles, and it is suggested that passages should bo 
cleared among them. 

Gahvay .— -Millraces at Galway, especially a disused race closed 
at the head, in which great numbers of fry accumulated in 1906. 
They were passed over the obstacle in buckets. Canal-locks 
also offer obstruction, but only of a temporary nature. Minor 
obstructions are reported from the Spiddal, Owenbolisky, and 
Oughterard rivers, 

Sligo . — Ballysodare Falls and Collooney Mills, where it is re- 
ported that fry can hardly get up at all except by the salmon 
ladders. 

Coleraine . — Various obstacles on the Lower Bann, but passes 
are provided. It is suggested tbat some of these might be im- 
proved. 

At a number of places birds are accused of destroying con- 
siderable quantities of fry. Among the delinquents are cited 
cormorants, gulls, tame ducks, and crows. Mr. Milne reports 
that a cormorant was found to contain 240 fresh fry, about 
double that number partially digested, and an eel 12 inches long. 
Efforts to scare cormorants and gulls with blank cartridge 
proved a failure, as the birds got used to the noise. He sug- 
gests the exemption of cormorants and gulls from tire benefits of 
the Wild Birds Protection Acts during the periods of ascent of 
eel fry and descent of smolts. Trout are also accused of destroy- 
ing eel fry, especially slob trout. 

No considerable destruction of fry by human agency appears 
to be prevalent, but in the Lismore district a person was lined in 
1907 for taking fry, and at Limerick extra protection has to be 
afforded during the period of ascent. 

The Clerk of the Bandou Board mentions that there has been 
no run of fry in the Bandon river for the last live or six years, 
though formerly there used to he a regular ascent. 

In general it appears that the period which elapses between the 
appearance of the fry in the tidal parts of rivers and their ascent 
to the upper reaches is to some extent dependent on the state of 
the rivers. Thus in the Shannon in 1907 the fry, which usually 
move up in May, were delayed until July. The opportunity of 
observing their actual first arrival in the estuaries must depend 
to a great . extent on the height of the river and clearness of 
water, but it is evident that they may come as ear)}' as Novem- 

In addition to the Clerks of Conservators, the acknowledgments 
°t the Department are due, for valuable information., to Mr. Barr, 
ot Aasleagh ; Major Bruce, of Toome Bridge ; Alderman Henry 
ale, of Cork ; Mr. Delap, of Cahirciveen ; the Misses Delap, 
o Valencia ; and Mr. Swan, of Ballyshannon 
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SUBSTANCE OP REPORTS 


District. 

Season. 

1. Wliou were Eel Fry first Hecn In the tidal irnrts of the riverB in your district* r 
S names of rivers and dates separately, and names of places where 

> scon, and, it possible, note whether tlie Fry were white (f.e., colourlS) orblaet 

Elver. 

Placo. 

Date. 

Colour 
(white or 
black). 

Dublin, 

l-io-ioor> 

Liffey, 

Island Bridge, 

16th May, 

Black, 


30-9-1900 

Bray, 

Bray Elver, 

10th June, 

Do, .. 



Dorlder, 

Ballsbridgo, 

20tli May, 

■ Do, .. 


1-10-1900 

Liffey, . . 

Quays and Island 

About 1st May. . . 



to 


Bridge. 




30-7-1907 

Bray, 

Bray, 

1st April, 

Do, 



Dodder, . . 

Irislitmvn to Balls* 

About 1st May, . . 

Do, 




bridge. 



Wexford. 

1905-1900 

Slaney, . . 

Wexford, 

10th and 20th July, 

Greyish white, 



Do., .. 

Killuriu, 

Do., . . 

Do, 



Do., . . 

Mackmine, 

Do., .. 

Do, ,. 


1906-1007 

Slaney, . . 

Wexford, 

10 th and 20 th July, 

Greyish whiff, 



Do 

Killuriu, 

26th July, 

Do, .. 



Do 

Mackmine, 

15th August, 

Do, 



Do 

Enuiscortliy, 

Do., . . 

Do, 

Waterford, 

1905-1900 

Barrow, . . 

St. Mullin’s, 

12th March, 

White, 



Nore, 

Woodstock, 

Do., .. 

Do, 



Suir, 

Up to Carrlek, 

About March, 

Ho., 



— 

. — 

— 

- 

Lisniore. 

1905-1900 

Blackwater, 

Cappoquiu, 

12th April, 

White, 



Finisk, . . 

Cappagli, 

Do 

Do, - 



Liokey, . . 

Claehmore, 

Do., 

Do, 



Blackwator, 

Cappoquiu, 

1st April, 

White, 



Bride, . . 

Janeville Quay, . . 

3rd April, 

' 

Do, 

Cork, 

1905-1900 

Bee, 

Blackrock Castle, 

Middle of March, . . 

Black, 



Do., . . 

Horsehead, . . 

Do., . . 

Do, > 



Do 

Tivoli, . . 

Do., .. 



1906-1907 

Lee, 

Blackrock Castle, . . 

About 15th March, 

Black, 



Do 

Cork, 

1st February, 

White, 
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RELATIVE TO EEL FRY. 



2. When were Fry last seen 
at the places mentioned 
in your reply to query 
No. 1 ? Were the Fry 
white or black ? 

3. When wore Fry ilrst seen in the fresh water parts 
of the rivers and in the tributaries in your 
District 1 If possible give the dates of obser- 
vation at several places on each river. 





l Colour 








Date. 

i (white or 

Itivcr. 

Place. 

I Date. 


Date. 




j black). 


1 

1 

black). 



20th August, 

. Black, 

Liffey, 

| Chapclizod, 

i 5th May, 

Black, 

30th August, 

Dublin. 


10th June, . . 

j Do., 

Bray, 

| Dray, 

1st May, 

Do., 

1st September 



20th August, 

1 Do., 

Dodder, 

1 Ballsbrldge, 

j 20th May 

Do., 

8th August, 



30th June, . . 

j Black, 

Liffey, 

Ohapelizod, 

8th May, 

Black, 

— 



1st May, 

Do., 

Do., . . 

Lucan, 

14th May 

Do., 

29th June, . . 



30th June, . . ' 

Do., 

Dray, 

Bray, 

1st May, 

Do., 

10th July. . . 





Wicklow, . . 

Wicklow, . . 

1st May, 

Do., 

— 




1 

! 

Dodder. 

Ballsbridge, 

10th May 

Do., 

— 



10th and 20th 
July. 

Greyish 

white. 

Slaney, 

Agliado, 

1st May, 

Black and 

30tli August, 

Wexford. 


Do., 

Do., 

Do., 

Erniiscorthy, 

Do., 

Do., 

16th August, 



Do., 

Do., 

Deering, 

Rathglass, 

Do., 

Do., 

30fch August, 





Do., 

KnocWow, 

Do., 

Do., 

16th August, 





Do., 

Econo, 

Do., 

Do., 

21st August, 





Boro, 

Kilcarborey, 

Do., 

Do., 

15th August, 



15th September, 
10th October, 

Greyish 

white. 

Do., 

Slaney, 

Do., . . 

Agliado, 

Tullow, 

3rd May, 
10th May, 

Black and 
white. 
Do., 

30th August, 
Do., 



Do., 

Do., 

Do., 

Rathvilly, . . 

1st May, 

Do., 




Do., 

Do., 

Do., 

Enniscorthy, 

Do., 

Do., 

Do., 



May to July, .. 

White, 

Barrow, 

Lowor roaches, 

End or 

Becoming 

July and Aug., 

Waterford. 






March and 

black 






early 

as they 




Do., 

Do., 

More, 

Do., 

April. 

Do., 

ascend. 

Do., 

Do., 



Do., 

Do., 

Suir, 

Upper reaches. 

April and 

Black, 

Do., 




- 

- 

— 

May. 

— 

— 



16th May, 

Whito, 

Blackwatcr, 

Olondulano, 

22nd April, 

Black, 

15th June, 

Lismore. 


Do., 

Do., 

Do., 

Fermoy, 

Do., 

Do., 

Do., 



Do., 

Do., 












April, . . 

Black. 

Blackwatcr, 

Olondulane, 

6tli May, 

Black, 

1st June, . . 



60th April, . . 

Do., 

Bride, 

Conna, 

13th May, 

Do., 

Do., 



— 


Do., . . 

Castlelyons, 

Do., 

Do., 

Do., 



Middle of Aug- 
ust. | 

Black, 

— 







— 

Cork. 




Sullane, 

Italiilly’8 Br., 

Middle of 

Black, 

Middle of Aug., 





Do., . . 

Macroom, . . 

April. 

Do., 

Do., 

Do., 




— 

Sullane, 

Rahilly’ s Br. 

Middle of 



— 


— 

June, 

Black, 


and Macroom 

April. 
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Substance of ft EP0Im 


District. 

Season. 

1. W Iwn wore 1 M try ilrsUcon lu tire tidal pacta o! Ore rlwrs la your district, a~ 
names of rivers will dates separator, and names nj plasm VtaraSS 
scon, anil, it possible, note whether the Pry wore white (i.t„ colowle$™j£ 




lllvor. 

Place. 

Date. 

Colour 
(white or 
black). 


Bantry, 

1005-101)0 

All rivers, 

— 

About July and Aug., 

Black, 



1000-1007 

All rivers, 

— 

•Tune and July, 

Black, 


Water villc, 

1900-1007 

Cahirclveon, 

ChapeltownTStrcttm, 
Valencia Island, 
lteenglas Beach, Va- 
lencia Island. 
Waterville 

Westwood, Faughul, 
Ballycorbry, and 
Cahirclvcen. 

At mouth, 

23rd and 25th Feb- 
ruary. 

30th November, .. 
10th March, 

4th February, 

Both white and 
black. 

White, 

Do., 

Do., 


Killarney, 

1905-1000 

Laune, . . 

Killorglm, 

1st February, 

White, 




Caragh, . . 

Caragh Bridge, 

1st to 15th February, 

Do., 



1006-1007 

Laune, . . 

Killorglln, 

1st February, 

White, 




Carugli, . . 

Oarngh Bridge, 

1st to 15th February, 

Do., 


Limerick, 

1005-1006 

Shannon, 

Umoriok, 

February 

White, 



1000-1007 

Shannon, 

Limerick, 

January, 

White, 


Galway. 

1005-1006 

Corrib, . . 

Cluddagh, 

24tli December, .. 

White, 

1 


190G-1007 

Corrib, . . 

Bank Nottlug Station 

14th November, . . 

White, 

1 



Do 

Tower, . . 

28th March, 

White andblsA 


Ballynakill, 

1000-1007 

Erriff, . . 

Aasleagh, 

28th March, 

White, •• 




Do., . . 

Do., . . 

10th April, 

Darker, 




Do,, .. 

Do., . . 

13th May, 

Black, 


Bangor, 

1005-1906 

Owenmoro, 

Puilahodde, 

24th April, 

White and 1M 




Owenduff, 

Blackpool, 

Do., . . 

Do., 




Newport, 

- 

Middle of April, . . 

Black, 



1006-1007 

Newport, 

Mill-race, 

16th April, 

Black, 




Burrishoole, 

Bridge, . . 

20th April, 

Do., 


Ballina, 

1906-1906 

Moy, 

Quay, . . 

April, 

Black, 



1006-1907 

Moy, 

Quay, . . 

20th January, 

White, 




Do., . . 

Salmon weir, 

End of February, . . 

Do., 

- 
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ilEUTiTB to Eel Euv — continued. 


! 2. When were Iry last seen 
at tlie places mentioned 
in your reply to query 
No. 1 ? Were the Fry 
white or black ? 

o. When were 
of tlio ri 
District ? 
vatiou at 

Fry linst seen in the fresh water parts 
vers and in tlio tributaries iu your 
If po8Bil)io give the dates of oijser- 
several places on each river. 

4. When were 
Fry last scon 
at the places 
mentioned in 
your reply to 
query No. 3 ? 

District. 

Date. 

Colour 
(white or 
black). 

River. 

Place. 

Date. 

Colour 
(white or 
black). 

Date. 


Altout end of 
August. 

Black, 

All rivers, 

- 

August, 

Black, 

End of Aug- 
ust. 

Bantry. 

August, 

1)0., 

Do., 


July, 

— 

August, 


:inl ami 6tli De- 
cember. 

White, 

- 

- ■ 

- 


- 

Watorville. 

4th March, . . 

White, 

- 

- 

- 

— 

— 


30th April, . . 
Lit to 15th April, 

White, 

Do., 

Lauuc, 
Gar ugh, 

Mcanus, above 
Killorglin. 
Above Caragh 
Bridge. 

8tli Feb., 

About 
20th Feb. 

White, 

Do., 

7th May, . . 
End of May, 

KiUaruey. 

1st Hay, 
into 15th April, 

White, 

Do., 

Laune, 

Caragli, 

Meanus, above 
Killorglin. 
Caragh Bridge, 

8th Feb., 

Middle 
of Feb. 

White, 

Do., 

10th May, . . 
End of May, 


February to May, 

Black, 

Shannon, . . 

Castleconncll, 

Late in 
May. 

Black, 

End of August, 

Limerick. 

toy. 

— 

Shannon, . . 

Castleconnell, 

July, 

Black, 

End of August, 


2nd July, 

Black, 

Corrib, 

Above regula- 
ting weir. 

About 
15th May. 

Black, 

July, 

Galway. 

Stth June, . . 

Black, 

Oughtorard, 

Oughtorard, 

15th April, 

Black, 

15th May, 


Do., 

Do., 

- 

— 

— 

— 

- 


:h»th March, . . 

Whiteish, 

Errilf, 

Aasleagli, . . 

aatu Mur., 

Whiteish, 

3rd June, .. 

Ballynakfll. 

12th April, . . 

Darker, 

Do., 

Do., 

11th April, 

Darker, 

— 


21st May, .. 

Black, 

Do., 

Do., 

13 th May, 

Black, 

- 


~~ 

—■ 

Small brooks, 

About Aas- 
leagli. 

17th May, 

Black, 

3rd June, .. 


_ 



Owemnore, 

Munhin, 

Bangor Br., 
Munhin Bridge 

5th May, 
6th May, 

White and 
black. 
Do., 

- 

Bangor. 



Owenduff, 

Shranamough 

7th May, 

Do., 

— 


- 

__ 



— 

— 

— 


- . 

- 

Moy, 

Above Salmon 
Weir. 

April, 

Black, 

81st July, .. 

BalUna. 


— 

— 





— 

— 


fht week of 
April. 

White, 




_ 

— 

— 
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10 


Substance of Eer®, 









distmot. 

Season, 

1. Whoa wore Eel l«’i 
names of river 
aeon, aud, if po 

y first soon in the tidal 
and dates separately, 
sible, note whether the 

parts of tho rivers in your distrirf 9 
T?pu ™„ ame8 , ?/ Dlaces where Fry were to* 
Iry were white ($.&, colourless) or black™ 



River. 

Place. 

Date. 

Colour 
(white or 
black) 

Sligo, 

1005-1000 

Garvoguc, 

Victoria Bridge, Slig 

J. April, 

White and LUci 


1906-1007 

Garvogue, 

Sligo, 

April, 

Wliite and black, 

Ballyshaunon, . . 

1005-1906 

Erne, 

Drowes, . . 

Below Hallyshannon 
j Palls. 

! At mouth, 

28th November, . . 
May, 

White, 

Black, 


1900-1007 

Erne, 

j Below falls, 

| 29th November, . . 

Wliite, 

Letterkenuy. . . 

1005-1006 

Lennon, . . 

Ilamolton, 

21st May, 

Black, 



Crana, 

Milldam, 

1st May, . . 

Do., .. 



Do 

(Jasttobridge, 

Do., .. 

Do., .. 



Gweebarra, 

Dooehary Bridge, . . 

Do., . . 

Do., .. 



Owenua, 

Near box net, 

7th February, 

Da, .. 


1906-1007 

Lennon, 

Ramelton, 

1st May, 

Black, 



Crana, 

Near bridge, 

15th April, 

Do., .. 



Gweobarra, 

Dooclmry Bridge, 

30th March, 

Do., .. 



Gwecdorc, 

Near lishing ground, 

15tl» May, 

Do., 



Owenea, 

In clmnnols, 

1st June, 

Do., .. 

Coleraine, 

1905-1906 

Bann, 

Barmouth, 

20th March, 

Wliite, 



Do., . . 

Caatleroc, 

22nd April, 

Do., •• 


1908-1907 

Bann, 

Barmouth, 

22nd March, 

White, 



Do., . . 

Castleroo, 

23rd March, 

Do, •• 

Dundalk, 

1900-1007 

Dee, 

Wlllestown Weir, 

10th June, 

Black, 



Clyde, . . 

Lyons Weir, 

Do., .. 

Do., 



Fane, 

Blackrock, 

15th June, 

Do., •• 



Caatlotown, 

Railway Bridge, . . 

Do., .. 

Do., 



Shimna, 

South of Castle Bridge 

Do., . . 

Do., •• 

Drogheda, 

1905-1906. 

_ 



__ 


1906-1907 


- 

- 

- 
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Relative to Eel Fry — continued. 


: i When were Fry last seen 
at the places mentioned 
in your reply to query 
No. 1 ? Were the Fry 
white or black ? 

3. When were Fry first seen in the fresh water parts 
! of the rivers and in the tributaries iu your 

District V If possible give the dates of obser- 
vation at several places on each river. 

4. When were 
Fry last seen 
at the places 
mentioned in 
your reply to 
query No. 8 

District. 

Date. 

Colour 
(white or 
black). 

River. 

Place. 

Date. 

Colour 
(white or 
black). 

Date. 

End of May, . . 

White and 
black. 

Garvoguc, . . 
Unshin, 

Victoria Bridge 
Salmon hul- 
. der. 

Avena Mills, 
Ballysodare 

End of 
May. 

About 7th 
April. 

White and 
black. 

Mostly 

black. 

End of May, 

Sligo. 

July, 

Black. 

Garvogue, . . 

Victoria Bridge 
Salmon lad- 
der. 

— 

— 

20th July, 


End of May, . . 

! 

Black, 

Erne, 

Above falls, 

18th April 

— 

End of June, 

BallyBhannon. 

June, 

Do., 

Drowes, 

Above bridge, 

Juno, 

- 

Do., . . 


End of May, . . 

Black, 

- 

- ■ 

- 

- 

- 


Slat May, .. 

Black, 

— 

— 

— 

— 

— 

Letterkeimy. 

_ 

— 

— 



~ 

— 


lit June, 

Black, 



__ 

I 








Owenea, 

~ 

1st Fob., 

— 

— 



- 

- 

- 

- 

- 

- 


- 

- 

- 


- 


- 


24th May, 

White, 

Bann, 

Garnroe, 

8 tii May, 

Black, 

1st May, . . 

Coleraine. 

21st June, 

Do., 

Do., 

Xoughbeg, .. 

20 th Juno, 

Do., 

15th August. 


26th May, 

White, 

Bann, 

Carnroe, 

0th May, 

Black, 

8th June, . . 


20th June, 

Do., 

Do., 

Loughbeg, . . 

18th June, 

Do., 

30th June, 


31st July, 

Black, 

Doc, 

Whitemills, 

10th Aug., 

Black, 

1st September, 

Dundalk, 

13th August, 
Dfc, 

Do., 

Do., 

Do., 

Do., 

Do., 

Glyde, 

Fane, 

Castletown, 

Shimna, 

Maplestown 

Bridge. 

Channourock, 

Philipstown 

Mill. 

North of Castle 
Bridge. 

15th Aug., 
Do., 
Do., 
Do., 

Do., 

Do., 

Do., 

Do., 

Do., 

10th September 
Do., . . 
Do., 




- 

Boyne and 
tributaries. 
Do., 

- 

May and 
June. 
Do., 


- 

Drogheda. 
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Note.— The references expressed in Homan numerals are to 
the separate numbers of “ Scientific Investigations, 1906,” to 
which the divisions of this appendix correspond. The Arabic 
numerals which follow refer to the pagination of each number. 

The Arabic numerals in square brackets refer to the con- 
tinuous pagination of the appendix, at foot of each page. 


A. 

Acartia Cl ansi, II 87 [103]. 

Aegisthus mnci'onatus, II 9J [107]. 
Aetideopsis multiserrata, II 29 [45]. 
Aetideus armatits, II 28 [44 1 . 

Giesbrechti, II 29 [45]. 

tenuivostris, II 28 [44]. 

Alepocephalidae, V 28 [166]. 
Alepochephahis, table of species, 
V 30 [168]. 

Giardi, V 36 [174]. 

macroptcrus, V 42 [180]. 

rostratus, V 32 [170]. 

Aleposomas socialis, V 48 [186]. 
Amallophora echinata, II 52 [68]. 

magna, II 51 [67]. 

obtusifrons, II 54 [70]. 

typica . II 47 [63]. 

Anomalocera Patersoni, II S7 [103]. 
Argyropelecus Olfersi, V 54 [192]. 
Arietellus pavoninus, II 82 [98]. 

phimifer, II 82 [98]. 

simplex, II 82 [98]. 

sp., II 82 [98]. 

Ascidia depressa, Itl n [129]. 

mentula, III 10 [128]. 

var. rava, III to [tcR]. 

var. ruberrima, III 10 

[12S]. 

var. ruhrotincta, III 10 

. [128]. 

- plebeia, III 10 [128]. 

Ascidiella aspersa, III 8 [126]. 

scabra, III 8 [126]. 

venosa, III 8 [126]. 

* virginea, III 8 [126]. 

Augaptihts anceps, II 79 [95]. 

angustus, II 77 [93]. 

brevicaudatus, II 73 [89]. 

bul lifer, II 75 [91]. 

elongatus, II 71 [87]. 

facilis, II 73 [89]. 

filigerus, II ‘77 [93]. 

fungiferus, II 77 [93]. 

gibbus, II 75 [91]. 

horridus, II 78 [94]. 

laticeps, II 72 [88]. 

longicaudatus, II 78 [94]. 

magnus, II 77 [93]. 

megalums, II 80 [96]. 


A itgapiilus nodifrons, II 72 [88]. 

palumboi, II 75 [91]. 

Raitrayi, II 78 [94], 

similis, II 75 [91]. 

trimcatus, II 75 [91]. 


B. 


Balhygadus melanobranchus , V ^7 
[1951- 

Bathypontia elongala, II 87 [103]. 
Bathytroctes proscopus, V 45 [1S3]. 

rostratus, V 45 [183]. 

Bibliography of Copepoda, II 98 

[t 1411- 

of scientific publications of the 

Fisheries Branch, VI 3 [203]. 

of Tunicates, I 16 [16]. 

Birds destroying cel fry, VIII 4 
[263]. 

Bottom deposits of Larne Longh, 
IV 3 [131]' 

method of sifting, IV 4 

[133]. 

Buc.lia.nan -Wollaston, H. J., Ill 3 
[131]. 

Byrne, L. W., V 3 [r4i]. 


C. 

Calamus finmarchicus, II 20 [36]. 

gracilis, II 20 [36]. 

hclgolandicus, II 20 [36]. 

hyperboreus, II 20 [36]. 

princeps, II 21 [37]. 

Calocalanus styliremis, II 22 [38"). 
Candacia gracilimana, II S5 1 I0T 1 - 

inermis, II S5 [101]. 

norvegica, II 8; [10 1 ]. 

obtusa, II 85 [101]. 

rotundata, II 85 [10 1]. 

Centropages hamatus, II 59 [75]. 

typicus, II 58 [74]. 

Ccplialophanes refulgens, II 49 [65]. 
Cetochilus hclgolandicus, II 20 [36]. 

septenlrionalis, II 20 [36]. 

Chirididla macrodactyla , II 46 [62], 
Chiridius armahts, II 30 [46]. 
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Chiridius gracilis, II 30 [4(5]. 

Poppet, II 30 [46]. ' 

— - tenuispinus, II 32 [48]. 
Chimndina angulata, II 37 '[531. 

— ; — Streetsi, II 37 [53]. 

Ciona intesiinalis, III 11 [129], 
Clausocdlanus arcuicomis II ^8 
„. ,.[ 44 ]- 

Clavehna lepadiformis, III n [129] 
— — savigniema, III 1 1 [129]. 
Clytemnestra roslrata, II 91 [107 1 
Collecting, methods of, II 3 [io] 
V 4 [142], 

Conaea rapax, II 96 [112]. 
Copepoda, bibliography of, II 08 

Cl 14]. 

of the Irish Atlantic Slope II 

_ „ 3 [19]. 10 [26]. 

Loretta parallelo gramma, III 7 [12 cl. 
,Corina granulosa , II 97 [113], 
Cormwalams chelifer, II 49 [65] 

— — • magnus, II 49 [65]. 

Cottunculus Thomsoni, V 60 [io 81 

tonus, V 60 [198], 

Crystallogobius sp„ V 59 [197]. 
Ctenocalanus vamis, II 28 [44I, 
Cynthia echinata, III 4 [122!. 
Cytlosoma Helgae, V 59 [197]. 


Euchaeta qmdrata, II 4 , r, 0l 

ruhicunda, II 44 [6 0] L . 59J ' 

II 4 i [ 57 ]- 

— — i>coth, II 42 [58], 

tonsa, II 44 [60]. 

Euchinlla carinata, II 37 r-.-i 

curticauda, II 38 f^i J ' 

galeaia, II 37 [53]. 

maxima, II 38 [jji 

messinensis, II 27 [>,¥ 

obtusa, II 40 [56]. jJ ' 

rostrata, II 38 [54], 

Wolfendeni, II 38 [541 

Eugyra glutinans, III 4 [122] 


Faroella multisevrata II 29 [t-i 

ravran G P., I 3 [3] , n 3 $ ; 

Fishes, bibliography of, V 60 [198! 
~ — O'f the Atlantic Slope, V 3 [141 ' 
Food fishes, qualities of, V 6 [144 ' 
„ , [170]. 

Porbesella tessclatt 1, III 4 [i 22 ]. 
Formaline, action of, on pigments 
of fishes, V 4 [142]. 


D. 

Dissela palumbai, II 67 [833. 
Distribution of A l&pocephalus, V k 
tol, 41 [179], 43 [181I. " 
of Bathytroctes, V 47 [185 1 

^ C ° P e P , oda ‘ H 5 [21], 10 [261. 

of Doholum, I 3 hi. 

of Eel fry, Vlli 6 [264L 

of Plankton, I 3 [3], n s [ 2l] . 

of Pyrosoma, I 13 f r cl 

of Salfia, I 8 [8], 

of Scorpaenidae.'V e 17 
[IS 5 ], 25 [163J, 28 [166]. 

[ 88 '^ nodermc,lt ^y s ' V 50 
Doliolum denticulatum, I 3 Til 

*P ; . I 7 W U J ' 

tntonis, I 3 [3], 


E. 

Eel fry, reports relating to, VIII 2 
[262], 6 [264]. J 

Eucalanus attenuatus, II 22 [381 

crassus, II 22 [38]. 

elongates , II 21 [37]. 

Euchaeta acuta, II 40 [56]. 

armata, II 30 [46] 

barbata, II 40 [56], 41 [57], 43 

bisinuata, II 45 [gji 

norvegica, II 40 [56b 

ponecta, II 41 [57], 
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G. 

Gactanus Candani, II 3 c r<i1 

j Haiti , II 36 [52] 

Kruppi, II 36 [52J. 

latifrons, II 36 [52]. 

longispinus, II 36 [52]. 

major, II 36 [52]. 

miles, II 36 [52]. 

— — minor, II 37 [53]. 

— — pileatus, II 35 [51]. 
Gaiiius affinis, II 32 [48]. 

boreale, II 32 [48]. 

notacanthus, II 33 [49]. 

panispinus, II 34 [50]. 

tenuispinus, II 32 [48]. 

validus, II 32 [48]. 

Gargilius sp., V 58 [196]. 
Geology of Larne district, IV 
_ , [LP]. 5 [133]. 

Gough, G. C., IV 3 [131]. 
Green, C., VI 3 [203]. 


H. 

Halargyreus affinis, V-58 [196]. 
Haloptilus acutifrons, II 68 [84]. 

fons, II 69 [85]. 

— — tenuis, II 68 [84]. 

longicornis, II 67 [83]. 

Hatcheries, see Salmon hatcheries. 
Helicolenus dactylopterus, V 9 [147]’ 

maderensis, V 9 [147]. 

Heterocalanus medius, II 21 [37]- 
Heterochaeta abyssalis,.!! 65 [81]. 

] 
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Heterorhabdus abyssalis, IX 65 [Si]. 

brevicaudatus, II 67 [83]. 

grandis, II 67 [83]. 

Grimaldii, II 66 [82]. 

longicornis, II 67 [83]. 

norvegicus, II 65 [81]. 

- — robustus, II 65 [81]. 

spinifrons, II 65 [Si], 

viper a, II 65 [81]. 

Holt, E. W. L., V 3 [141], 

VII 3 [229], VIII 3 [262]. 
Hydra on salmon eggs, VII 9 [235]. 

I. 

Index to Scientific Publications of 
the Fisheries Branch, 1901- 
1905, VI 3 [203]. 

L. 

Laemonema latifvons, V 58 [196]. 
Larne Lough, bottom deposits of, 

IV 3 [13 1]- 

Foraminifera of, IV 5 

[133]- 

district, Ascidians of, III 3 

[121]. 

description of, IV 3 [131]. 

Leuckartia grandis, II 61 [77]. 
Lophothrix frontalis, II 58 [74], 

securifrons, II 57 [73]. 

Lubbockia brevis, II 96 [1x2]. 
Lueicutia attantica, II 62X78]. 

curta, II 64 [So], 

flavicornis, II 64 [80]. 

gracilis, II 62 [78]. 

grandis, II 61 [77]. 

longiserrata, II 64 [80]. 

lucida, II 62 [78]. 

magna, II 62 [78]. 

maxima, II 61 [77]. 

Lyconus brachycolus, V 57 [195]. 

M. 

Macrocalanus longicornis, II 21 [37]. 

princeps, II 21 [37]. 

Megacalanus Bradyi, II 21 [37]. 

longicornis, II 21 [37]. 

princeps, II 21 [37]. 

Melamphaes megalops, V 59 [197]. 
Mesorhabdus annectens, II 67 [83], 

brevicauiatus, II 67 [83]. 

Methods of collecting Copepoda, II 

3 [19]- 

fishes, V 4 [142], 

- of preserving fishes, V 3 [141]. 
of sifting bottom deposits, IV 

4 [132]. 

Metridia brevicauda, II 60 [76]. 

lucens, II 60 [76]. 

No nnani, II 60 [76]. 

princeps, II 61 [77]. 

venusta, II 60 [76]. 


Microcalanus sp., II 28 [44]. 
Microsetella rosea, II 91 [107]. 
Microstoma sp., V 53 [191]. 
Mimocalanus, gen. nov., II 22 [38], 
— — cultrifer, II 23 [39]. 

nudus, II 24 [40]. 

Molgula echinosiphonica, III 4 [122]. 

roscovita, III 4 [122]. 

simplex, III 3 [121]. 

Monstrilla longicornis, II 91 [107]. 
Monnonilla attantica, II 88 [104]. 

minor, II 88 [104]. 

phasma, II 88 [104]. 

polaris, II S8 [104]. 

N. 

Norway haddock, see Sebastes 
norvegicus. 

Notaoanthus rostratus, V 57 [195]. 

O. ' 

Oithona plumifem, II 89 [105]. 

similis, 11 88 [104]. 

Oncaeu, key to the genus, II 05 

[ml- 

conifera, II 92 [108]. 

cxigua, II 93 [109]. 

mediterranea, II 92 [10S]. 

minuta, II 92 [108]. 

not opus, II 92 [108]. 

— — obscura, II 94 [no]. 

ornata, II 92 [108]. 

subtilis, II 92 [108]. 

Onchocalanus chelifer, II 49 [65], 

cristatus, II 49 [65]. 

hirtipes, II 49 [65]. 

trigoniceps, II 49 [65]. 

Oneirodes megaceros, V 60 [198]. 
Oxycalanus, gen. nov., II 25 [41]. 
spinifer, II 25 [41]. 

P. 

Paracalanus parvus, II 22 [38]. 
Paralepis pseudocoregonoides, V 55 
[193]- 

Paraugaptilus Buchani, II 82 [98]. 
Paroithona, gen. nov., II 89 [105]. 

panula, II 89 [105], 

Perophora Listen, III 12 [130]. 
Phaenna spinifera, II 47 [63]. 
Phyllopus bidentatus, II 83 [99], 84 
[100]. 

Helgae, II 83 [99]. 

— - — impar, II 84 [100]. 

Physical observations in relation to 
plankton, II 6 [22]. 

Plankton, distribution of, I 3 [3], 

II 5 [21]. 

methods of collecting, II 3 [19]. 

Plectromus megalops, V 59 [197]. 
Pleuromamma abdominalis, II 61 
[7/]- 
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Plmromamma gracilis, 1.1 61 [77 ]. 

-robusla, II 61 [77]. 

xiphias, II 6 1 [77]. 

Polycarpa comata, IIJ. 5 [123]. 

— — - — ~ var. nux, III 6 [124J. 

glomerate. III 5 [123]. 

— - — pamaria, III j [125 1. 
Pontoplilus abbreviate, 1 1 Si [97 j. 

maticus, II Si [97]. 

Preserving fishes, methods of, V 3 
[141]. 

Pnstiurus murinus, V 51 [189]. 
Pseudaetideus armatus , 'll 30 [46]. 

multiserrata, II 29 [45]. 

Pscudcuchaetabrcvicauda, II 31 [47]. 
Pseudocalanus armatus, LI 28 [44J. 

elongatus, II 28 [44]. 
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Augaptilus anceps. 
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1, 2, Alepocephalus Giardi. 
3-5. Bathytroctes rostratus. 
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